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Glossary

Glossary and list of abbreviations
Technical terms and abbreviations are used throughout this report. The meaning is usually clear from 
the context but a glossary is provided for the non-specialist reader. In some cases usage differs in the

literature but the term has a constant meaning throughout this review. 

ADD  Attention Deficit Disorder (also known as
Attention Deficit Hyperactivity Disorder). Very
poor listening and attention skills, often asso-
ciated with speech and language impairment.

Aetiology  Causes of illness or disorder.

Analysis of variance A statistical technique for
comparing differences between groups.

Articulation The physical movements of the
mouth and throat involved in making the
different speech sounds.

Coder A person who reads and extracts
information from research reports.

Confidence interval  The interval within which
the population mean is expected to lie.

Construct validity The ability of a measure 
or an intervention to reflect an underlying
construct. In clinical terms this may be the
capacity to assess accurately the logical
consequences of a disorder.

Criterion-referenced test  An assessment
measuring performance against a set criterion.
(For example, performance score may be
expressed as skills achieved.) Compare norm-
referenced measure.

Cut-off Term used for a critical score on an
assessment, marking the boundary between
those scores considered as ‘pass’ and those
considered as ‘fail’.

Didactic intervention approaches  Where the
child is given a model by the adult, who makes
a direct attempt to elicit the production of the
modelled item by the child.

Dyslexia  A language disorder reducing the
ability of reading and writing. Sometimes
referred to as a specific learning difficulty.

Dysfluency Condition where speech is
produced with hesitations or repetitions, such
as interrupt the usual flow of speech. Some
dysfluency is normal within pre-school speech
and language development. See also
stammering/stuttering.

Effect modifiers  Factors such as age or disease
severity, which alter the effectiveness of 
an intervention.

Effect size  Generic term for statistics used to
measure the change in performance of a
treated group over and above that of an
untreated group, when controlling for vari-
ability within the groups. An effect size is an
estimate of the magnitude of treatment effect.

Effectiveness  The extent to which
intervention results in favourable outcomes
under everyday conditions. Contrasted with
efficacy, which refers to change under tightly
controlled conditions.

Expressive language  Language produced by
the speaker. In contrast to receptive language.
See also syntax and morphology.

External validity  The representativeness of the
research findings and the extent to which it is
possible to generalise the results.

Fluency  The skill of using speech without
undue repetitions or pauses.

Generalisability  See external validity.

Generalisation  The extent to which
behaviours learned in one context can be
transferred to another context or to other
behaviours or stimuli (i.e. the use of trained
behaviour in untrained situations).

Gold standard  Term used for a standardised
clinical assessment (or intervention) of known

continued
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validity and reliability which is generally taken
to be one of the best available.  Synonymous
here with reference test, in the context of
diagnostic testing.

Heterogeneity In research synthesis,
heterogeneity refers to the variability of 
a collection of sizes of effects. Tests are
available for the synthesist to check whether 
a given collection is more varied than would 
be expected on the basis of sampling 
variation alone.

Homogeneity A homogeneity test on effect
sizes checks whether the effect sizes show
greater variability than would be expected if
their corresponding effect size parameters
were identical.

Hybrid intervention approaches  Combination
of didactic and naturalistic approaches, such as
milieu therapy.

Imitation Where a child is asked to repeat
exactly what has been said by the adult.

Incidence The number of new cases of a
disorder in a given time period.

Internal validity  The extent to which research
designs permit an interpretation regarding the
causal relationship between an experimental
treatment and an effect.

Intervention  An explicit application of
therapeutic/educational techniques intended
to modify an individual’s performance in a
designated area associated with communication
(i.e. expressive language, attention, etc.).

Language The set of symbols (usually words 
or signs) which are organised by convention 
to communicate ideas.

Learning difficulty/learning disability
Generalised reduction in cognitive abilities,
which usually impacts on language
development (UK usage).

Longitudinal study  Measuring the perform-
ance of a sample on more than one occasion
over a period of time.

Meta-analysis  The statistical analysis of the
results of a collection of individual studies for
the purpose of integrating their findings.

Modelling Where the child is asked to listen
while the adult produces an example (model)
of a target.

Monophasic Descriptive term for clinical
assessments that assess one skill area only, such
as speech/language, to the exclusion of other
skill areas. See also multiphasic.

Morphology  The part of grammar (syntax)
which focuses on the components of words
(roots, affixes, etc.).

Multiphasic Descriptive term for clinical
assessments that assess more than one skill
area, such as motor skills with language skills.

Mutism  A condition in which the person does
not use speech. This may be involuntary or by
choice. If by choice, the condition may be
generic (elective mutism) or restricted to
certain situations (selective mutism).

Naturalistic intervention approaches  Where
the adult responds to the child’s focus of
attention rather than imposing a different
context specifically for intervention.

Norm-referenced measure  A score from a test
that has been standardised on a population.

Neurodevelopmental  Descriptive term for the
maturing neurological systems of the child
(e.g. motor skills, and perception).

Norm-referenced test  An assessment
measuring performance against standardised
norms for chronological age (e.g. expresses
performance score as an age equivalent).
Compare criterion-referenced test.

Otitis media  An infection of the middle ear,
common in childhood. The effect of otitis
media on language development has been
much explored.

Parent–child interaction  The joint engagement
of parent and child in play or conversation.

Phonology  The part of linguistic knowledge con-
cerning speech sounds and their combinations.

PND  Percentage of non-overlapping data – 
a technique for summarising data from single-
subject experimental designs. It represents the
percentage of treatment data points not
overlapping previous baseline points.

continued
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Pragmatics The part of linguistic knowledge
concerning use of language in social 
situations and the interpretation of
communication contexts.

Prelinguistic skills  Skills that are foundational
for language development, including babbling,
taking turns in simple play, eye contact, visual
and auditory attention.

Prevalence  The proportion of people in a
population who have a given disease or
attribute at a given point in time.

Prompting  Where the child is encouraged to
imitate or produce specific targets by means of
questions or commands by the adult.

Prospective  A study design that seeks to
determine the association between a hypo-
thesised risk factor and the occurrence of
illness by sampling both exposed and
unexposed subjects and then following them
for the period of study. See also retrospective.

Quasi-experimental designs  An experimental
approach where subjects have not been
randomly assigned to treatment and non-
treatment groups, thus resulting in possible
‘threats to validity’ arising from differences in
history of treatment, differences in maturation,
and in biases in the selection of groups, which
may reduce construct validity, internal validity
and external validity.

Randomised controlled trial (RCT)  An
experimental approach wherein subjects from
a sample, in this case, children with speech
and language delay, are randomly assigned to
either a treatment or a non-treatment group.

Receptive language  Language heard and
understood by a listener. Also referred to as
verbal comprehension. In contrast to
expressive language.

Reinforcement  Where a correct performance
by the child is rewarded by praise or a tangible
reward.

Reference test  See gold standard.

Reliability  The degree of stability of
measurement that exists when a measurement
is made repeatedly under different conditions
or by different observers.

Response generalisation  Use of an untrained
example at the same level of complexity as a
trained example or a trained example at a
higher level of complexity (e.g. in a sentence,
rather than in a single word).

Retrospective  A study design that seeks to
determine the association between a hypo-
thesised risk factor and occurrence of illness 
by sampling a group of subjects and investi-
gating their prior exposure to the risk factor
and their occurrence of illness. See also
prospective.

ROC curve  The receiver operating
characteristic curve is a graphical represent-
ation of the pairs of true-positive and false-
positive rates that correspond to each possible
cut-off for the diagnostic test result. Used for
ascertaining the optimum cut-off on a given
screening measure.

Screening procedure  Systematic procedure to
select individuals from a given population at
risk for an impairment.

Semantics  The part of linguistic knowledge
concerning the meaning of words and 
phrases.

Single-subject experimental designs  An
experimental approach involving the
manipulation of an independent (treatment)
variable across a pre-intervention ‘baseline’
phase, an intervention phase, and commonly 
a post-intervention phase, thus offering
repeated measures of the outcome over time
and providing data regarding the effects of the
introduction, continuation, alteration and
withdrawal of treatment. These designs can
involve more than one subject.

Speech  The physical production of language.
See also articulation.

Speech and language delay  Broad descriptive
term for speech and language abilities which
are considered to be below that expected for a
child’s chronological age, while still following
the expected developmental sequence. Often
qualified as mild, moderate or severe. For
usage of the term ‘delay’ within this review, 
see page 1.

Speech and language disorder  Broad descrip-
tive term for speech and language abilities

continued
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which are considered to be develop-ing in a
manner distinct from the usual developmental
sequence. May be further qualified by noting
those aspects of speech and language most
affected: semantics, pragmatics, phonology,
syntax.

Speech and language impairment  General
term for a speech and language problem,
whether this is diagnosed as a delay or 
a disorder.

Stammering/stuttering  Term used for
hesitation, repetition or other disruptions in
speech, which are considered to be outside the
normal range of speech fluency. (American
English usage: stuttering; British English
usage: stammering).

Statistical conclusion validity  Relating to the
power and appropriateness of the statistical
techniques used to analyse the data.

Stimulus generalisation  The use of a learned
response in a new setting, with new material or
with unfamiliar people.

Syntax  The part of linguistic knowledge
concerning grammatical structures.

Treatment  An explicit application of
therapeutic/educational techniques 
intended to modify an individual’s
performance in a designated area asso-
ciated with communication (i.e. expressive
language, attention, etc.). See also
intervention.

Validity  Whether an experiment can explain
what it claims to explain.

Note on WHO definitions
Impairment Dysfunction resulting from
pathological changes in a system.

Disability  Consequence of impairment in
terms of functional performance (i.e.
disturbance at the level of the person).

Handicap  Disadvantages experienced by the
individual as a result of impairment and
disabilities. This reflects the interaction and
adaptation to the individual’s surroundings.

To these is often added the concept of distress
or more recently well-being (Enderby 1992)
reflecting the subjective response in the
individual to the impairment.

References
The following sources were consulted for
definitions; in addition, some glossary entries
were supplied by the review team.

Cooper H, Hedges LV, editors. The handbook
of research synthesis. New York: Russell Sage
Foundation, 1994.

Centre for Reviews and Dissemination. Report
number 4. Undertaking systematic reviews of
research on effectiveness: CRD guidelines for
those carrying out or commissioning reviews.
York, UK: NHS Centre for Reviews and
Dissemination, 1996.

Crystal D. The Cambridge encyclopaedia of
language. Cambridge, UK: Cambridge
University Press, 1987.

Enderby P. Outcome measures in speech
therapy: impairment, disability, handicap and
distress. Health Trends 1992;24:62–4.
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List of abbreviations
AAPS Arizona Articulation 

Proficiency Scale*

ACLC Assessment of Children’s
Language Comprehension*

APP(-R) Assessment of Phonological
Processes (– Revised)*

ANOVA analysis of variance

ANCOVA analysis of covariance*

CA chronological age

CBCL Child Behaviour Checklist*

CDI Communication Development
Inventories*

CELF Clinical Evaluation of 
Language Functions*

CELI Carrow Elicited Language
Inventory

DDST Denver Developmental 
Screening Test*

DLS Derbyshire Language Scheme*

DSS Developmental Sentence Score*

DWSP Developmental Word
Sequencing Program*

EAT Edinburgh Articulation Test*

EOWPVT Expressive One Word Picture
Vocabulary Test*

EPVT English Picture Vocabulary Test*

GFTA Goldman-Fristoe Test 
of Articulation*

GP general practitioner

ITPA Illinois Test of Psycholinguistic
Abilities

LA language age

LIPS Leiter International
Performance Scale*

LR likelihood ratio

LT late talker*

PND percentage of non-overlapping
data

MLU mean length of utterance*

MSEL Mullen Scales of Early Learning*

NSST Northwestern Syntax 
Screening Test*

PCC Percentage Consonants Correct*

PLS Preschool Language Scale*

PPV positive predictive value

PPVT(-R) Peabody Picture Vocabulary 
Test (– Revised)*

RAPT Renfrew Action Picture Test*

RCT randomised controlled trial

RDLS Reynell Developmental 
Language Scales*

REEL Receptive Expressive Emergent
Language Scale*

ROC receiver operating characteristic

SD standard deviation

SES socio-economic status

SICD Sequenced Inventory of
Communication Development*

TACL Test of Auditory Comprehension
of Language

TOLD Test of Language Development*

WILSTAAR Ward Infant Language Screening
Test, Assessment, Acceleration
and Remediation

* Used in appendices only
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Background

This report concerns the identification and
treatment of children with primary speech and
language delays, that is delays which cannot be
attributed to other conditions such as hearing loss
or other more general developmental disabilities.
Such delays are important because they cause
concern to parents, because they are commonly
associated with behavioural and other difficulties 
in the pre-school period and because they con-
stitute a risk factor for subsequent poor school
performance, and for a wide range of personal 
and social difficulties for the individuals con-
cerned. It is unclear, given the current state of
knowledge, whether such delays represent 
varying levels of a single condition or a number 
of different conditions with diverse 
aetiologies.

Currently the identification and treatment of
speech and language delays fall within the remit 
of the health services in the early years of life and
most health trusts have in place informal proce-
dures for identifying such delays. The educational
services and those responsible for providing 
nursery and child-care services also have a consid-
erable role to play in the process of identification
and management of these children. This review
aims to provide the information needed to help
decide whether universal screening for speech 
and language delays should be implemented 
within the NHS.

Objectives

Four domains (prevalence, natural history, inter-
vention and screening) were identified as being key
to a review of screening issues, with the following
objectives being stated:

• to undertake a systematic review of research 
into the value of screening and intervention for
speech and language delays in children up to 
the age of 7 years

• to identify priority areas in need of 
further investigation

• to provide evidence-based direction for the
future provision of services.

Methods

The review was carried out using structured
guidelines for systematic reviews. These are
described in detail in the full report.

Results

Prevalence
The number of potential cases of primary speech
and language delay is high, with a median figure 
of 5.95% reported for delays in either speech or
language. There has been little attempt to tie this
evidence into prediction of subsequent case status,
and there is little published evidence to support the
perception that either the total number of children
with language delay declines in real terms across
the age range, or that prevalence has been rising
over recent years.

Natural history
The natural history data indicate that a substantial
proportion of children identified on the basis of
expressive delay alone are likely to have difficulties
which resolve spontaneously in the pre-school
period. However, the data do not, at this stage, make
it possible to predict at the time of identification,
which of the children with expressive delay are likely
to have persistent problems. A poorer prognosis 
has been consistently identified for children with
expressive/receptive delays. The picture for older
children is clouded by the lack of evidence from
samples that have received no additional educational
or therapeutic support. Nonetheless it is clear from
follow-up studies of treated samples that children
identified as having language difficulties in the first
year of primary school are likely to have difficulties
which persist through to secondary school.

Intervention
Results from randomised controlled trials (RCTs)
and quasi-experimental designs reveal positive 
and statistically significant effects of intervention
relative to untreated controls in all areas of speech
and language skills. Comparable results for direct
(clinician-administered) and indirect treatment
were observed in the case of expressive language. 
In contrast, direct intervention was more effective
in the case of speech, whereas indirect intervention
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was more effective in the case of receptive lang-
uage. Data from the single-subject experimental
designs were synthesised and provide confirmatory
evidence for the positive effects of intervention.
The data in particular provide evidence for the
generalisation of treatment effects. However, the
data reviewed do not provide information about
long-term outcomes of intervention, nor of the
likelihood of intervention reducing prevalence 
in a given population. Similarly, it is not possible 
to draw conclusions about the effects of subject
variables such as socio-economic status or age 
upon the relative value of interventions.

Screening
The screening evidence indicates that, although 
a considerable number of assessments have been
shown to perform adequately in terms of their pro-
ductivity, few studies compare the performance of
two or more screening tests when applied to one
population, nor do they compare single screening
measures across different populations. It is difficult,
therefore, to make judgements about the relative
value of different procedures. In general, specificity
is higher than sensitivity, suggesting that it is easier
to determine who is not a case than to establish
who is. Parent-focused measures appear to be as
useful as specific tests of child behaviour. Inter-
pretation is further complicated by the consider-
able variation in the cut-offs adopted on the range
of reference ‘gold-standard’ measures, suggesting
that there remains considerable disagreement as 
to what proportion of the population should be
considered cases. There have been no explicit
attempts to benchmark the target population in
terms of prevalence estimates, the prediction of
case status or the impact of the intervention.

Conclusions

It is clear that early speech and language delay
should be a cause for concern to those involved
with child health surveillance because of the
problems for the individual child, because it may
indicate other co-morbid conditions such as hear-
ing loss, developmental and behavioural diffi-
culties, and because of the implications it may have
for literacy and socialisation in school. The fact that
there is not sufficient evidence to merit the intro-
duction of universal screening does not imply that
speech and language delay should not be identi-
fied, for example, by less formal methods.

Implications for policy
The review suggests that more attention might 
be shown to the role of parents in identifying
children with speech and language delay. Primary-
care workers (health visitors, general practitioners,
school nurses and nursery staff) should be involved
in eliciting parental concerns and in making appro-
priate observations of children’s communication
behaviours. This would require formal training in
delayed speech and language development and 
risk factors pertaining to it. Appropriate inform-
ation would also have to be made available to
parents to allow them to play an active role in 
judging need.

Given the reported value of indirect approaches 
to intervention there is a case for widening the
range of professionals able to promote good
interactive practice in parents of young children.
Speech and language therapists as a professional
group are in a good position to play an active 
role in disseminating this information and
coordinating such services. Children who do 
not respond to such primary prevention could 
then be given access to speech and language
therapy services and appropriately structured
nursery input.

Recommendations for research
There are many gaps in the literature, 
and the review identified a number of 
research priorities. 

• The impact of speech and language delay 
needs to be examined, both as an explanatory
and a response variable across time in
prospective cohort studies.

• RCTs need to be designed to examine the
medium- and long-term effects of well described
models of intervention. These should include 
an appropriate range of outcome measures
including, where possible, economic analysis.

• There is a need for the development of a
screening measure that combines data on risk
factors with parental report and professional
observation, and for the examination of its 
value in different sections of the population.

• The predictive ability of different models of 
early identification and intervention needs 
to be examined.

Further details of conclusions and recommend-
ations are given in the full report.

viii
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The context
Primary and secondary delay
Speech and language delay is an umbrella term
covering a range of conditions in early childhood.
It is conventionally divided into primary and
secondary delays. Primary delay occurs where the
speech and language skills of the child are delayed
relative to other skills, usually in the absence of a
clear aetiology. Secondary delay occurs when the
speech and language skills are delayed to the same
extent as other skills, often as a result of a known
aetiology, most commonly general learning
disability or hearing loss. This report focuses on
children with primary speech and language delay.
It does not cover speech and language delays
associated with other developmental conditions, of
which speech and language delays are an associated
symptom, such as autism, cerebral palsy, hearing
loss, cleft palate, stammering and selective mutism.
In addition, it does not cover medical conditions
with which speech and language delays frequently
co-occur such as primary psychiatric disturbance or
high-risk neonatal histories.

The term delay suggests that it is possible to
characterise this group of children along a single
axis. In fact, speech and language represent a
complex interaction of functions. Children may
present both with different levels of delay and 
with qualitative differences in their presenting
symptoms. For example, in some children speech
alone is affected, for others problems may occur in
expressive language and/or verbal comprehension.
Some illustrations of typical cases of speech and
language delay are provided in appendix 1.
Reference is sometimes made to a distinction
between delayed speech and language, which
follows the normal pattern and has a more benign
outcome, and deviant or disordered speech and
language, which does not follow the normal pattern
and has a more adverse outcome. Recent develop-
ments have suggested that there is not a clear
distinction between delay and disorder (Curtiss 
et al, 1992). Some authors have employed the term
speech and language impairment suggesting the
constitutional nature of the problem. The term
specific speech and language impairment/disorder
is also used. This is akin to primary speech and
language delay but it tends to be defined in terms

of a discrepancy between verbal and non-verbal
skills measured on standardised assessments. 
This practice of defining the specific condition
using discrepancy scores has been called into
question but remains popular in the research
literature (Aram et al, 1992). The term speech 
and language delay will be retained throughout 
this report.

The review covers children with speech and
language delays in the 0–7 years age range. This 
is the period of primary clinical interest as far as
health services in the UK are concerned because
children are most commonly referred to speech
and language therapy services before they reach
school (The Department for Education, 1994). It
also corresponds to the period of most active lin-
guistic development and is the period which has, to
date, received the most attention from the various
professional groups involved with these children.

There is a wide range of variation in both the 
speed and the quality of language acquisition in 
the early years. Yet for some children this variation
constitutes a delay in the acquisition of speech and
language skills such that it affects performance and
warrants concern from those in the child’s environ-
ment. The concern is that such delays adversely
affect the child’s ability to develop at both a
personal and a social level and that the difficulties
may lead to disadvantages in terms of educational
performance and subsequent social development.
There has been considerable discussion about the
nature of the underlying difficulties experienced 
by children with primary language delays. Much 
of this revolves around whether it is possible to
identify a specific intrinsic mechanism or series 
of mechanisms common to all such children or
whether it is more appropriate to look for extrinsic
mechanisms. Some authors have posited a highly
specific auditory processing disorder (Tallal and
Piercy, 1973; Wright et al, 1997) that underlies both
specific language delays of this type and dyslexia.
Others have questioned this evidence (Studdert-
Kennedy and Mody, 1995) and raised other
possible explanations (Bishop, 1992). Epidemi-
ological evidence presents rather a different
picture pointing to the high levels of co-morbidity
associated with speech and language delay. These
children often experience other conditions that are
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relatively common in childhood, such as neuro-
developmental delays, poor attachment to the
primary care-giver, behavioural and psychiatric
problems and otitis media (Bax et al, 1990), and
some authors have suggested that a more general
neurodevelopmental delay may account for most
speech and language delays in the young child
(Stevenson, 1996). Despite this level of association
these speech and language delays may still be
considered primary rather than secondary because
the most readily identifiable difficulty is of speech
and language. To this extent primary speech and
language delay in the young child may be taken as
a societal construct. As the ‘noise’ of normal
development recedes with advancing age specific
mechanisms may become more apparent.

Factors affecting speech and 
language development
The extent to which delays in speech and language
development may be attributed to external factors,
such as social class, has attracted much attention.
The so-called ‘verbal deprivation theory’ suggested
that children presented with poor language skills
because they received inadequate models from
their environment. This interpretation is now
widely discredited as an explanation of differences
in speech and language performance (Tizard and
Hughes, 1984; Wells, 1985). However, many chil-
dren of families from lower socio-economic groups
present with a marked difference in performance
between home and school/nursery environments,
the conclusion being not that they do not have the
necessary language skills but that they do not
display them in less familiar contexts. Clearly this is
an area of concern for any screening programme.
Heavy reliance on the decontextualised measure-
ment of skills may increase the child’s chances of
being inappropriately identified as delayed.

Furthermore parents are variable in the extent to
which they respond to their child’s communication
attempts (Wells, 1985). For the purposes of the
discussion here the central issue is the degree to
which parents are able to support the speech and
language needs of children who are slow to develop
their speech and language skills. Children with
difficulties processing and formulating language
need responsive and available communication
partners to help reinforce their attempts to com-
municate. Lack of availability of a communication
partner and, in particular, lack of opportunity to
interact (especially when taken in the context of
familial stress) are much more likely to be
determinants of whether a child’s speech and
language can be optimised, than socio-economic
status (SES) itself.

The importance of stimulation and the role played
by linguistic input highlights the needs of one
group of children for whom the language environ-
ment is particularly distinctive, notably those
exposed to more than one language. Concern has
been expressed regarding the accurate identifi-
cation of bilingual children who may have delayed
language development. Although children brought
up in bilingual environments often experience
periods in which they mix languages there is no evi-
dence that bilingualism as such should be consid-
ered a contributor to clinical levels of language
delay or indeed that language delays occur more
frequently in bilingual populations (Genesee,
1988). Indeed it seems likely that, for many chil-
dren, bilingualism is an advantage in the insight
that it can offer into the structure of language.
Nonetheless, bilingualism remains a complex issue
for those with a responsibility for identifying chil-
dren with speech and language delays. This is par-
ticularly so where there is inadequate support from
bilingual services and where little is known about
the other languages to which the child is exposed.

The role of health and 
educational services
Speech and language delays fall within the remit of
the health services in the early years for both
conceptual and pragmatic reasons. At a conceptual
level, speech and language reflects the health and
well-being of the child both in terms of the child’s
capacity to externalise his or her needs and in the
role it plays in mediating the child’s internal states.
At a more pragmatic level, those with the initial
responsibility for the identification of children with
speech and language delay, namely general prac-
titioners (GPs), health visitors, clinical medical
officers and community paediatricians are an inte-
gral part of the health services. Of these, health
visitors are the principal source of referrals of
children within the pre-school period (Jowett and
Evans, 1996). Speech and language therapy services,
which play a large part in the treatment of these
conditions, are funded by the health services in the
UK, though educational services also play a major
part in funding therapy in Scotland. Speech and
language development is also intimately related to
all aspects of educational and social development
and, as such, delays in these areas also fall within the
remit of educational services and of those responsi-
ble for providing nursery and childcare services.

The need to examine the research relevant to
screening for speech and language delays must be
seen against the backdrop of a perceived increase 
in demand for services for these children. Although
the process of systematic identification of children
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with developmental delays began in the 1950s, it 
was consolidated in the UK by the recommend-
ations of the report Fit for the future (Court, 1979),
and by the recognition that a number of these
children go on to have special educational needs
(Warnock, 1978). Local services then developed
across the UK to meet the needs of children with
developmental delays, but this has largely been in
the absence of any centralised policy governing the
approach. No central records are kept of the num-
ber of children with speech and language delay
across the UK. However, the increase in demand 
for services for these children in recent years is
reported to be of the order of 30% (Jowett and
Evans, 1996) with 40% of all children being in the
0–4 years age band (Reid et al, 1996). Figures for
services to all children with speech and language
delays within the educational services are collected
locally and are not available at a national level. The
Scottish Office has recently produced a report indi-
cating that the number of children with Records of
Needs for language and communication disorders
had risen from 179 to 363 between the years 1989
and 1993 (The Scottish Office: Education and
Industry Department, 1996). These figures only
reflect those children with the most persistent or
severe problems and consequently mask the real
level of potential need. Inevitably this increase in
demand has a knock-on effect on the service pro-
viders. However, as indicated above, children with
speech and language delays are not the sole pre-
serve of the speech and language therapy profession
and this increase in the number of perceived cases
will have an effect on the demand for provision
offered by medical and educational services.

Prevention
Whether it is possible to have an impact on such
figures depends on the extent to which it is possible
to prevent speech and language delays. Prevention
in health terms is usually divided into three
components (Butler, 1989).

• Primary prevention is aimed at the promotion of
good health by reducing the incidence of disease
and other departures from good health.

• Secondary prevention is aimed at reducing the
prevalence of disease or departures from good
health by shortening their duration or
diminishing their impact through early detection
and prompt and effective intervention.

• Tertiary prevention is aimed at reducing
impairments and disabilities, minimising the
suffering caused by existing departures from
good health and promoting the child’s
adjustment to conditions that cannot 
be ameliorated.

It is possible to fit speech and language delays 
into this prevention paradigm. Speech and
language delays may be construed as departures
from good health to the extent that speech and
language skills reflect the child’s well-being. This
review will be primarily concerned with the
feasibility of secondary prevention of which
screening is an integral component. 

Screening
A number of criteria have been proposed by those
working within the medical model that need to be
met prior to the introduction of universal
screening (Wilson and Jungner, 1968).

• The condition should be an important 
health problem.

• The natural history of the condition should 
be known.

• The condition should have a recognisable 
pre-symptomatic stage.

• There should be an acceptable and effective
form of treatment at the pre-symptomatic stage.

• There should be an agreed policy upon whom 
to treat.

• There should be facilities for investigation 
and diagnosis.

• There should be a screening test available.

There has been some resistance to the introduction
of screening for all but the most clearly defined
medical conditions on the grounds that there is
relatively little evidence that there are demon-
strable differences in later life between children
who have and have not participated in surveillance
programmes at pre-school ages (Butler, 1989).
Whether speech and language delays fit readily into
such a medical framework is something of a moot
point. Indeed, there are a number of characteristics
(listed below) of speech and language development
in general, and delays in particular, which suggest
that the above criteria may be not be appropriate.

• Speech and language development is
multidimensional. It includes aspects of speech,
vocabulary, syntax, morphology, verbal
comprehension, etc. Screening and indeed
intervention will, therefore, be operating on
subsets of symptoms rather than a single entity.

• A child’s developmental status is continually
changing over time and judgements about
strengths and weaknesses may be dependent
upon expectations. Similarly, behaviours may be
adaptive or maladaptive according to context.
Two children with similar presenting features
may react differently to their environments, one
being seen as problematic, the other as coping.
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• The issue of natural history is complicated by the
changing nature of the conditions. Persistence of
the speech and language difficulties themselves
are likely to be important in their own right, but
such difficulties may also be associated with
social, educational and behavioural difficulties in
the later years. Thus, there may be no clear
linear relationship between initial presentation
and subsequent outcome (Lichtenstein and
Ireton, 1984).

• It is debatable whether it is possible to identify a
pre-symptomatic stage of a developmental
condition. It may be possible to establish that a
child’s speech and language skills are delayed at
a given point but whether all delays thus
identified are necessarily cases is somewhat
uncertain. It may be more acceptable to refer to
the identification process as being at a pre-
diagnostic rather than a pre-symptomatic stage. 

• Case definition may be carried out in a number
of different ways. It is possible to specify cut-off
scores on standardised tests of speech or
language development. But this alone is not
sufficient to determine whether a child needs to
be treated. To date there has been relatively little
research examining the process of how clinicians
make their clinical judgements. It is likely that
case status is rooted in the perception of a child’s
performance on criterion- or norm-referenced
procedures rather than the extent to which it is
known that a child can be treated effectively. For
example, using clinical profiles, Records and
Tomblin (1994) found that the probability of
positive diagnosis increased as the tested level
fell more than –1.2 standard deviations (SDs)
below the mean. Although this is interesting in
so far as it suggests that case status reflects the
normal distribution, it is also subject to
circularity in that the clinicians made use of test
results in their judgements and this, in turn, may
reflect their training regarding the psychometric
properties of assessments.

• The highly social nature of speech and language
delays also raises the question of the role played
by others in the definition of case status. Parents,
teachers and care staff are likely to be in a
position to observe the extent to which the
child’s level of skill affects his or her ability to
communicate effectively.

• Approaches to intervention vary considerably. 
In this review they have been broadly grouped
according to the method of delivery (see
appendix 2 for examples), but it is recognised
that children with speech and language delay
often have therapy tailored to their individual
needs. The effect of the individual skills of
speech and language therapists and teachers 

is also an issue which has remained 
largely unexplored.

• Although it is true that identification of 
a child with a developmental delay may 
lead to resources being directed towards 
that child, it is not true that such a child will
receive no help unless that identification is 
made through the process of screening. The
educational environment provides a level of
input that will have an impact on the child’s
developmental status irrespective of whether 
he or she has been defined as a case or not 
in a screening programme.

• The criteria above refer to the evidence required
prior to the introduction of universal screening.
The question of whether the same evidence
could be used to argue for the withdrawal of
existing services is much less clear. This point
will be discussed further below.

The four domains of enquiry

In order to address the question of whether there 
is a case for speech and language delay to be
included in a screening programme, this review 
will examine four domains of enquiry: 

• the prevalence of speech and language delays
• the natural history of speech and 

language delays
• the effectiveness of intervention approaches 

for speech and language delays
• the accuracy of screening procedures.

An additional set of questions has been gener-
ated for each of the four domains in order to
structure the discussion in each section. These
questions have been derived from the review 
team’s knowledge of the literature and clinical
practice in speech and language therapy and
educational psychology.

The structure of a 
screening model
It is useful to construct a model of the detection 
and treatment process to indicate what inform-
ation would be needed to examine properly the
feasibility of screening for speech and language
delay, and to place in context the additional
questions addressed in chapters 3–6. Such a 
model is given in Figure 1 and shows two popu-
lations being compared. The upper half of the
figure represents a population in which children
are routinely screened for speech and language
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delays. The lower half of the figure represents a
population for whom no such formal screening
takes place. In the first instance it would be of value
to compare these two populations for uptake of
services and outcomes following intervention. The
proportion of true cases in a population reflects 
the prevalence of speech and language delays that
the screening procedure is attempting to capture.
The number of true cases identified by screening
depends upon the accuracy of the measure in
question. The consequences of screening can be
expressed in terms of screen-positives and screen-
negatives, and then in terms of whether they have
been correctly detected (i.e. are true- or false-
positives). Those true cases not picked up by 
the screen (false-negatives) may nonetheless be 
picked up by other referral mechanisms. True-
positives are depicted in terms of whether or 
not they go on to receive intervention, in which
case they provide treatment outcomes. If they do
not receive intervention having been identified 
they provide evidence of natural history or the

relative impact of intervention. One of the greatest
threats to the validity of a screening programme is
the extent to which it effectively covers the popu-
lation in question. At each stage of the process
there is likely to be a drop in coverage due to, for
example, poor attendance or lost contacts. Such
attrition of the screened population needs to be
monitored throughout. 

The figure suggests that it should be possible to
read through from left to right, from prevalence
through to treatment outcomes. However, it is also
possible, and this is broadly the position taken
here, to construe this table from right to left, such
that the evidence from natural history and inter-
vention studies allows the identification of a group
for whom intervention can be shown to work and
who would not otherwise improve spontaneously.
Once this group is accurately described it should 
be possible to screen the population for the group
that stands to benefit from intervention in order 
to establish its prevalence.

Population 1
screened

Population 2
unscreened

True 
cases

True 
cases

Normals

Normals

Detected

Detected

Failed to 
detect

Failed to 
detect

Referred

Referred

Not referred

Not referred

Not referred

Referred

Not referred

Screen

Treated

Treated

Treated

early
medium
late

early
medium
late

Not treated

Treated

Not treated

Treated

Intervention outcome
Natural history outcome

Natural history outcome

Natural history outcome

Natural history outcome

Natural history outcome

Natural history outcome

Intervention outcome

Intervention outcome

Intervention outcome

Intervention outcome

Attrition

FIGURE 1  A model of the detection and treatment process
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The NHS Centre for Reviews and
Dissemination’s Guidelines on undertaking

systematic reviews (1996) were followed through-
out. The review team were also assisted 
throughout by a multi-disciplinary advisory 
group of researchers and practitioners and 
other specialists.

Search strategy

A preliminary literature search of the following
systematic review databases failed to locate any
similar reviews completed or in progress:

• Cochrane Database of Systematic Reviews
• Database of Abstracts of Reviews of Effectiveness
• The Cochrane Controlled Trials Register
• The Cochrane Review Methodology Database.

Literature databases
The databases most likely to yield relevant
literature were selected on the basis of a scoping
search using the CROS and DialIndex search
mechanisms (see appendix 3). Databases that
included unpublished work were also checked. 
The following databases were then selected for
development of comprehensive search strategies:

• Cumulative Index of Nursing and Allied Health
• EMBASE
• Educational Resources International 

Clearing House
• Linguistics and Language Behaviour Abstracts
• MEDLINE
• PsychLit.

The search strategies developed were designed for
maximum retrieval, using both indexing terms and
free text searching.

Handsearches of journals
The following journals were also searched by hand
(missing issues are noted in parentheses):

• Australian Journal of Human Communication
Disorders 1986–1995

• British Journal of Disorders of Communication
[continued as European Journal of Disorders 
of Communication] 1986–1995

• Bulletin of Royal College of Speech and Language
Therapists 1986–October 1996 (’86: Feb; ’87:
May; ’88: Feb, Dec; ’89: Jan–July, Oct, Dec; ’90:
Feb–Dec; ’91: Jan, April–Sept, Nov, Dec; ’92:
Jan–May)

• Child Language, Teaching and Therapy 
1986–1995

• Journal of Child Psychology and Psychiatry and 
Allied Disciplines 1990–1996:5

• Journal of Speech and Hearing Disorders 
1980–1990

• Journal of Speech and Hearing Research 
1986–1995

• Health Visitor 1990–1996:1 (’92:9; ’93:1; ’94:11;
’95:8)

• Language, Speech and Hearing Services in Schools
1986–1995

• Monographs of the Society for Research in Child
Development 1986–1995

• Special Education 1986–1995.

Compilation volumes
The following compilation volumes 
were searched:

• Yearbook of speech, language and hearing 
(1990 and 1991). Bernthal JE, Hall JW, 
Tomblin JB, editors. St Louis: Mosby Year 
Book, Inc. (Critical compilation of key articles
drawn from 67 international journals [series
then discontinued].)

• Enderby P, Emerson J. Does speech and
language therapy work? London: Whurr
Publishers, 1996.

• Index to recent literature on speech and
language (September 1996–January 1997). 
C Norris. Biomedical Research Indexing.

Bibliographies
The following bibliographies were searched: 

• the bibliography from Hall DMB. Health for 
all children. 3rd ed. Oxford: Oxford University
Press, 1996. (Supplied on disc by the College 
of Paediatrics and Child Health, 5 St. Andrew’s
Place, NW1 4LB.)

• a bibliography on screening issues, supplied 
by Dr H Ireton (personal compilation)

• The American Speech Language Hearing
Association. Treatment efficacy bibliography.

Chapter 2
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American Speech Language Hearing
Association, 1995

• reference lists taken from the articles retrieved.

Internet sources (WWW, TELNET)
An experimental meta-search engine, Savvysearch
(http://guaraldi.cs.colostate.edu:2000/), was first
used to query multiple Internet search engines
simultaneously. This identified the most relevant
Internet search engines (including speech and
language issues) as:

• Webcrawler (http://webcrawler.com/)
• Infoseek (http://www2.infoseek.com/)
• Excite (http://www.excite.com/)
• Yahoo (http://www.yahoo.com/)

Other useful addresses were obtained from the
NHS Centre for Reviews and Dissemination
Information Service:

• The National library of Medicines’ Health
Services/Technology Assessment Text
(http://text.nlm.nih.gov/)

• Research Activities and Publications Information
Database (http://edina.ed.ac.uk/rapid/) 
(NB: this search required TELNET access
[ercvax.ed.ac.uk]).

Calls for information to Internet users 
resulted in the identification of the following
relevant addresses:

• Speech Pathology WWW Sites
(http://www.glasswing.com/~shh/speech.html)

• Amazon.com Books (http://amazon.com)

Unpublished literature
Two databases dealing with unpublished literature
were scanned for any relevant material (see
appendix 3 for search terms used):

• System for Indexing Grey Literature in Europe
• Boston Spa Conferences (British 

Library database)

Calls for information
Calls for information were made to professional
organisations, institutions and authors (see
appendix 3). Literature identified in this way was
also incorporated into the decision-making process.

Additional information
Information was brought to the attention of the
team throughout the review. It was necessary to 
set an end date for retrieval and coding of articles
(9 May, 1997). Thus some material from outside

the UK which could not be located before this 
date, and papers arriving late were not included.
This has been noted where possible. A total of 
9983 papers were retrieved across the four domains
of prevalence, natural history, intervention and
screening. After automatic de-duplication, the
references retrieved were sorted, together with
other literature, according to the inclusion/
exclusion criteria (see appendix 4).

Inclusion criteria

Judgements regarding whether studies retrieved
should be included or excluded from this review
were based upon both the relevance of the study
and its acceptability, taking into consideration 
the design of the study and protection against
threats to:

• construct validity (the ability of a measure or an
intervention to reflect an underlying construct)

• internal validity (the extent to which research
designs permit an interpretation regarding the
causal relationship between an experimental
treatment and an effect)

• external validity (the representativeness of the
research findings and the extent to which it is
possible to generalise the results)

• statistical conclusion validity (relating to the
power and appropriateness of the statistical
techniques used to analyse the data).

(The inclusion/exclusion criteria for each domain
are presented in appendix 4.) Studies which did not
meet the criteria for relevance (i.e. on grounds of
date of publication, age of children, nature of
language delay, or falling outside the stated range)
were not logged. Relevant papers which failed on
aspects of acceptability (i.e. validity) were logged as
‘excluded papers’ without being included in the data
extraction stage. Details of the reason for rejecting
such excluded papers were logged using the inform-
ation from the appropriate inclusion/exclusion
table. Studies that met the inclusion criteria are
summarised in appendix 5. Final judgements about
inclusion were made by two independent assessors,
with discussion to resolve any disagreements (see
appendix 6 for those studies that were excluded 
and reasons for exclusion).

Data extraction

Studies which met the relevant criteria were coded
using the appropriate data extraction form for 
each domain (see appendices 7 and 8). The data
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extraction forms were designed to minimise coding
errors by preserving as much of the original inform-
ation from studies as possible, thus reducing the
number of judgements that the coder was required
to make. See appendix 7 for reliability of coding.

Where possible, non-numerical information was
coded into a numerical format, using lists of fixed
and well-defined categories. The categories used
provided a means of testing hypotheses and were
selected on the basis of (a) knowledge of the
literature and (b) likely effect modifiers. Additional
categories were added as necessary during the
process of data extraction and coding.

External validity

Where possible, checks were made to ascertain 
the representativeness of the data. These included
consideration of the effects of publication bias and
of Type I and Type II statistical error. In the case of
the intervention data, the following checks on the
possible effects of Type I error (i.e. that the null
hypothesis might be erroneously rejected and

positive results from intervention incorrectly
assumed because of unrepresentative data) 
were carried out:

• the use of ‘funnel plots’ of standardised 
effect size by sample size and by study quality 
to examine whether there were gaps in the 
data set due to publication bias in favour of
significant results

• inspection of the direction of outcomes from
excluded studies to examine the extent to which
studies excluded on grounds of design also
showed positive effects of intervention.

Data synthesis

Numerical data from the four domains were pooled
across studies as shown in Table 1.

In addition to the pooling of quantitative data in
this way, non-numerical data were analysed using
qualitative approaches, where appropriate. Full
details of the data synthesis can be found in the
chapters that follow.

TABLE 1  Basis for data synthesis of numerical data in the four domains of the review

Domain Data synthesis

Prevalence Medians of prevalence rates across studies (summarised by age and type of impairment)

Natural history Medians of the percentage of children across studies whose speech and language delays resolved 
without treatment

Intervention Standardised effect sizes for the outcomes from randomised controlled trials (RCTs) and quasi-
experimental designs and the PND statistic (percentage of non-overlapping data between baseline 
and post-baseline phases) for single-subject experimental designs

Screening Sensitivity and specificity rates and likelihood ratios (LRs)
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Review questions
• What is the reported range of 

prevalence estimates?
• What evidence is there of different prevalence

rates for different subgroups of speech and
language delays (e.g. delays of expression only,
of expression plus comprehension)?

• How is it possible to account for differences
within this range (e.g. identification procedure,
age, gender, SES, sample, cut-offs)?

• What implications do estimates of prevalence
have for the screening process?

Inclusion/exclusion of literature

Relevance Studies of prevalence of speech
and/or language delays in children 
up to 16 years.

Participants Information about the number of
participants in the population and the
diagnostic samples.

Outcomes Standardised measures of speech
and/or language and clearly defined
clinical judgement.

Designs (a) Subsample of a normal population
(b) Normal population screened and
then sampled
(c) Complete normal populations.

Studies were included that estimated the
prevalence of speech and language delays in chil-
dren aged up to 16 years in a general population
(see appendix 4). Those studies with samples taken
from clinical populations were excluded. In
addition, a distinction was drawn between single-
level prevalence studies, which have been based 
on surveys or unvalidated clinical judgement, and
those that have been based on a pre-screen or net
of the population with proportions of passes and
fails sampled and then given a diagnostic assess-
ment, either on a standardised language procedure
or on a criterion-referenced clinical judgement
(which the authors have made some attempt to
validate or define such that it could be replicable).
The former have been excluded on the grounds
that they would be impossible to replicate and are
likely to lead to under-reporting in all but the most
clear-cut medical cases (Leske, 1981). The largest

studies have derived figures from household
questionnaires; generally these have also reported
the lowest prevalence figures (Blum-Harasty and
Rosenthal, 1992).

The advantage of the approach that relies on
diagnostic testing is that the resulting data are
easier to compare with those from other studies.
The disadvantage is that there is an implicit circu-
larity in setting a cut-off on a measure that has 
been developed on a normal population. By defini-
tion, that cut-off will imply a prevalence rate. Any
discrepancy between the implied prevalence rate
and that found in a prevalence study can better be
explained by the potential differences between the
two populations than by differences in the rate of
true cases in the population studied. Cut-offs tend
to follow psychometric convention without any
direct attempt to link them with clinical judgement.
Clinical judgement of case status is also prone to
circularity because it is likely to relate to availability
of services and to the expected response to therapy.
Stronger support for prevalence levels would be
indicated if the rates derived by clinical judgement
of cases showed agreement with those rates derived
using conventional cut-off scores.

Review of the data

Since the publication of A note on the prevalence of
speech and language disorders (Rutter and Martin,
1972), there have been a number of attempts to
draw together the literature on the prevalence of
speech and language delays. In most cases they 
are just that – lists of prevalence figures based on 
a variety of designs used to access the population 
as a whole and based on a variety of methods for
ascertaining the skills of the children concerned. 
In order to represent its diversity the data in the
present review were classified by the language
domains measured, and by the age of the children
in the sample. Table 2 shows prevalence for speech
and language delay and Table 3 summarises studies
of expressive and receptive delays where data on
speech difficulties were not recorded. Table 4 shows
studies that report period prevalence, which by
definition are impossible to combine in a mean-
ingful way. The summary tables for included
prevalence studies are provided in appendix 5. 

Chapter 3

The prevalence of speech and language delay
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The most important group to characterise in terms
of the feasibility of screening is the group with both
speech and language difficulties. In this group the
median prevalence is 5.9% (the median of the
speech and/or language estimates, Table 2). How-
ever, considerable caution needs to be taken in
extrapolating from this type of data synthesis to
produce single composite prevalence estimates.
The most obvious characteristic of these data is
their variability.

Prevalence in subgroups of speech and
language delay
Taking speech and language delay as a single
construct, the majority of studies took diagnostic
assessment score cut-offs between –2 and –1.5 SDs
below the mean for the standardisation sample 
on the measure used, which automatically gives
prevalence rates between 2.28% and 6.68%. In
most cases the findings are higher than would 
be anticipated on this basis, ranging from 1.35% 

TABLE 2  Median prevalence estimates by type of speech and language delay and age

Age Speech and/or language delay Language delay only Speech delay only
(years;months) (median % [range]) (median % [range]) (median % [range])

2 5.001 16.00 [8.00–19.00]2 –

3 6.90 [5.60–8.00]1,3,4 2.63 [2.27–7.60]5,6,7 –

4;6 5.001 – –

5 11.78 [4.56–19.00]8* 6.80 [2.14–10.40]5,8,9,10,11 7.80 [6.40–24.60]8,9,10

6 – 5.509 14.55 [12.60–16.50]9,10

7 – 3.10 [2.02–8.40]5,9 2.309

Note: In a number of studies more than one data set is provided for a given age band. In order to avoid over-representing such 
studies only a single (median) figure was included for each study.
1 Bax et al (1980); 2 Rescorla et al (1993); 3 Randall et al (1974); 4 Burden et al (1996); 5 Silva et al (1983); 6 Stevenson and Richman
(1976); 7 Wong (1992); 8 Beitchman et al (1986); 9 Dudley and Delage (1980); 10 Tuomi and Ivanoff (1977); 11 Tomblin (1997).
* Beitchman et al (1986) is the only study to include prevalence estimates for both speech and language, and speech or language.
This highlights the difficulty in synthesising data in this area because not only is the level of difficulty not clear but the extent to which
the categories can reasonably be teased apart is unclear.

TABLE 3  Median prevalence estimates of language delay by age,
in the absence of speech delay

Age Expressive Expressive Receptive 
(years) and receptive delay only delay only 

language delay (median % (median %) 
(median % [range])
[range])

2 – 16.001 –
[8.00–19.00]

3 3.012,3 2.302,4 2.632

[2.63–3.40] [2.27–2.34]

5 2.142 4.272 3.952

7 2.022 2.812 3.592

Note: In a number of studies more than one data set is pro-
vided for a given age band. In order to avoid over-representing
such studies only a single (median) figure was included for
each study.
1 Rescorla et al (1993); 2 Silva et al (1983); 3 Wong (1992);
4 Stevenson and Richman (1976).

TABLE 4  Prevalence studies covering different age ranges

Age Study Type of delay Total 
(years) (%)

2–9 Paul et al (1992) Speech and 1.35
language

6–12 Harasty and Reid Speech and 8.00
(1994) language

3–5 Stewart et al (1986) Speech 1.50

5–7 Kirkpatrick and Speech 4.60
Ward (1984)

6–12 Harasty and Reid Speech 12.60
(1994)

12–14 Warr Leeper et al Speech 7.30
(1979)

Note: In a number of studies more than one data set is pro-
vided for a given age band. In order to avoid over-representing
such studies only a single (median) figure was included for
each study.
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to 19% (Tables 2 and 4). In the one study with a
prevalence rate of 19% the more liberal cut-off 
of –1 SD was used. The study by Paul and co-
workers (1992) reported much lower figures
(1.35% for mild, moderate and severe cases, 0.65%
for moderate and severe or ‘serious’ cases only).
These figures derive from a study in which case
status depended upon an objectified criteria for
clinical judgement rather than performance on a
standardised assessment of speech and language
performance. Such conservative criteria may reflect
the fact that this study was carried out in a develop-
ing country with relatively few resources for helping
children with speech and language delay.

Some studies have reported children with either
expressive or receptive language delays as one
group (Tables 2 and 3). The variability here is also
wide, giving a range of 2.02% to 19.00%. In one
case, a cut-off that would anticipate a higher pre-
valence figure (–1.25 SD) resulted in a convergent
prevalence estimate of 7.4% because children had
to receive two low test scores to achieve case status
(Tomblin, 1997). The figures for expressive and
receptive language delay show little variation within
a narrow band, reflecting the conservative cut-off
scores adopted in these studies.

The figures for speech delay only are also variable,
ranging from 2.3% to 24.6% (Tables 2 and 4). It is of
interest that speech delay has not generally been a
subject of prevalence studies in the pre-school years.
The figures given by Warr-Leeper and co-workers,
Stewart and co-workers, and Tuomi and Ivanoff
were not based on specified cut-offs, and along with
the Harasty and Reed study received relatively low
quality rankings (see appendix 8). Kirkpatrick and
Ward (1984) identified 4.6% using a –2 SD cut-off.
Similarly, Beitchman and co-workers (1986) set a 
–2 SD cut-off on particular sub-tests to reach their
speech prevalence rate of 6.4%.

Three studies reported figures for delays in
expressive language skills only. Two of them used
an expressive language measure only (Rescorla 
et al, 1993; Stevenson and Richman, 1976), while
the other (Silva et al, 1983) sought to identify ex-
pressive delay in the absence of delay in receptive
language skills. It is evident that some children
failing an expressive language measure would also
have receptive language difficulties. The figures
reported by Stevenson and Richman, and Silva and
co-workers ranged from 2.34% to 4.27% over the
ages of 3–7 years. The one outlier study is that by
Rescorla and co-workers (1993), with figures of 8%,
16%, and 19% according to the screen cut-off.
These figures were computed from a single

vocabulary checklist rather than a diagnostic test
performance, which was the approach adopted in
the other studies (i.e. the range of reported pre-
valence reflects the screening stage of this study).
Alternative prevalence figures can be computed
reflecting the reference measure, giving 9.8% and
13% (see appendix 5). Finally the age range for
Rescorla’s study was at least a year below that of the
other studies, and it may be that the range of
expressive vocabulary development is particularly
wide in the slightly younger age group.

The figures for receptive delay are again tightly
grouped ranging from 2.63% to 3.95%. All of these
figures come from the Dunedin study (Silva et al,
1983). The prevalence of receptive delay in the
absence of associated expressive delay is much more
pronounced than would be predicted from the
evidence provided in an earlier clinical study, which
suggested that only two out of 74 delayed children
had isolated receptive delays (Morley, 1965). The
children in the Silva study are unlikely to meet the
criterion for Morley’s diagnosis. Silva’s figures here
could include children who are actually expressive-
receptive language delayed, but who just achieved a
pass on the expressive language measure when
failing the receptive test. The figures may therefore
be an instance of psychometric convention for cut-
offs confounding the clinical impression.

Accounting for variable prevalence rates
Cut-offs
With the exception of Stevenson and Richman
(1976) who obtained a prevalence of 0.6% for
specific language impairment in the absence of
other developmental difficulties, none of the above
studies investigated the role of overall intelligence.
This factor is likely to be implicated in a substantial
number of speech and language delays. Between
2% and 3% of all the cases identified in these
studies are likely to fall within conventional criteria
for more general learning disabilities (MacKeith
and Rutter, 1972). As with the level of speech or
language functioning, levels of intellectual handi-
cap are determined by arbitrary cut-offs on stand-
ardised procedures and the correlation between
language and other intellectual skills is likely to
remain relatively high, particularly when both
expressive and receptive skills are implicated.
Relying on standardised assessments to establish case
status makes it difficult to judge whether prevalence
decreases with age. A given cut-off on such a
measure will result in the same percentage of the
population being identified at any given time. The
data presented here suggest that prevalence does
not decrease over time. The study by Bax and co-
workers (1983) reported fairly stable figures over 
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the age range 2;0–4;6 years for their ‘definitely
abnormal’ group. It seems likely that the majority of
studies reviewed above take this ‘stable’ group as
their subject pool. This could suggest that similar
prevalence figures across a time range reflect the
same group of children at different points in time.
In fact, the evidence from Silva and co-workers
(1983) suggests that children may move in and out
of the delayed group, though this raises questions
about the test–retest reliability of the measures used.
Predictability of problems depends upon the pre-
senting symptoms at any one point, children with
expressive and receptive delays being much more
likely to have persistent problems than children with
expressive delays alone. By contrast, Bax and co-
worker’s ‘possibly abnormal’ group shows a decreas-
ing prevalence from 17% to 7% over the same time
frame. This suggests that there is a group of children
for whom development is particularly variable in
rate but who may have less entrenched problems.
These may tend to reduce over time perhaps for 
no other reason than test–retest error or regression
to the mean. But a further possibility is that this
reduction is a result of the effect of speech and
language therapy services, a point made by Butler
(1989) with regard to the Bax study.

Gender
For many years it has been clinically recognised
that marked speech and language delays are more
common in males than females and indeed this is
generally confirmed by the studies reviewed here.
Gender ratios quoted are 1.25:1 (Randall et al,
1974), 2.26:1 (Stevenson and Richman, 1976),
2.30:1 (Burden et al, 1996), 1.25:1 for both speech
and language at 4 years (Stewart et al, 1986), and
2.3:1 (speech) and 1.2–1.6:1 (language) (Tuomi
and Ivanoff, 1977). There are two exceptions to this
pattern: Beitchman and co-workers (1986) found
the reverse pattern for speech only (0.98:1),
language only (0.98:1), and speech or language
(0.82:1), and 0.46:1 for the speech and language
diagnosis; and Tomblin (1997) suggested that,
while boys are more likely to present with specific
language impairment, the ratio is near equivalence.
There are two possible explanations for these
figures. The first is suggested by the design of the
Beitchman study, which sought to sample and then
project the false-negatives back into the original
population sample. Of the false-negatives, the
majority were girls and in projecting back up to the
main sample the authors projected the gender
balance as well as the number of cases. The other
explanation (which, given the corresponding
finding in the Tomblin paper is probably the more
likely of the two explanations), is that the relatively
liberal cut-off effectively misses the commonly

observed discrepancy between the genders because
those cases found may be less likely to be true
clinical cases and as such may tend to reflect the
normal gender balance in the population.

Socio-economic status
The studies quoted here are not helpful in
addressing the issue of increased prevalence in
lower socio-economic groups. A number of studies
have commented on this issue but those that have
met the inclusion criteria for this study have often
deliberately excluded groups of people who might
be considered of lower SES. Some of the studies
were carried out in areas with a relatively advan-
taged population (Burden, 1996; Rescorla, 1993).
Bax and co-workers (1983) commented on the
cumulative effect of low SES on language delay.
Similarly Harasty and Reed (1994) gave some
indication of the potential effect of introducing
variation of this type into prevalence estimates.
Their study is of particular interest in that the
authors adopted delay criteria very similar to
Beitchman and his colleagues.

Language background
The data here do not address bilingual or ethnic-
ally diverse populations. Stevenson and Richman
(1976) deliberately excluded non-indigenous fami-
lies. Tomblin (1997) noted increased prevalence of
language delays in monolingual African Americans,
a finding not replicated by Stewart (1986) in the
only included study to explicitly examine preval-
ence in a black population. Wong (1992) found
levels of language delay for children from Hong
Kong comparable to those in other studies.

Clinical judgement versus standardised procedure
We found no published study that attempted to
integrate clinical judgement and standardised
procedure with the effect that this might have on
the estimation of prevalence. It is necessary, there-
fore, to interpret the results as being based on a
notional psychometric convention. We would argue
that this tends to lead to a relatively liberal cut-off
which may overestimate the number of true clinical
cases, particularly when seen in terms of a cut-off of
more than 1 SD below the mean. However, it does
not help us escape the essentially circular nature of
statistically derived prevalence estimates. An alter-
native approach, and one which will be explored
later in this report, is that prevalence should reflect
the number of cases that the natural history would
suggest are least likely to resolve spontaneously, and
therefore most likely to be in need of intervention.
It is doubtful if the estimation of prevalence will
become more consistently accurate until the 
issue is addressed in this manner.
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Prevalence and the screening 
process
The estimates of prevalence reviewed here 
suggest that speech and language delay in early
childhood is a relatively common health problem.
Whether such delay is, in fact, a sufficiently
important health issue to merit screening is not
addressed by the data. Even a moderate or mild
delay may cause appreciable concern to parents
and other carers. For a high-prevalence condition
such as speech and language delay, the priority in
terms of the screening process is to prevent the
identification of false-positives while maximising
the number of true-positives. This issue is the
central focus of chapter 6.

The available evidence does not suggest that the
prevalence of speech and language delay decreases
over time. There are a number of reasons for this.
It may be that children identified in the first few
years remain delayed. For a screening programme
this interpretation would suggest that such delays
persist, and therefore identification and treatment
of the children would be feasible. It may mean that
some childrens’ difficulties do resolve but that
incidence effectively compensates for spontaneous
recovery. Of particular interest is Silva’s finding
that, although the number of children with marked
problems remains relatively constant given the cut-
off adopted, the children themselves move in and
out of the population of children with low language
scores (Silva et al, 1983; for further discussion of
this work see chapter 4). This would have impli-
cations for the identification of such children, in
that some ages may represent a better opportunity
for accurate diagnosis.

It may also be that the stability of prevalence
estimates arises largely from study designs using
standardised measures at a given cut-off level. 
The range of cut-offs adopted suggests that 
authors have attempted to define language delays
operationally within a range of 1 SD, at –1 to 
–2 SD below the mean. Justification for the choice
of cut-off is rarely provided, and it is difficult to 
say whether there has been any attempt to judge 
what is a manifest problem beyond reference 
to the psychometric property of the measure
concerned. Tomblin (1997) is the only study to
explicitly take his cut-off from clinical judgement. 
It is noteworthy that, with the exception of Paul
and co-workers (1992), none have taken the view
that only the most severe cases should be identi-
fied, suggesting a recognition that there is a 
need to cast the net sufficiently wide to draw 
in a group of children who are ‘at risk’ of 
persistent speech and language delays.

Summary

• The prevalence data originated from studies 
in which replicable criteria for case status was
provided. In the majority of studies this involved
the application of standardised assessment
measures. All studies included in this review
report results from normal rather than 
clinical populations.

• There is currently no common measure that
makes it possible to synthesise these data except
within those broad categories where common-
ality can be shown to exist. The range of preva-
lence estimates was 0.6% to 33.2%, the diversity
reflecting whether specific or general speech
and language delays were identified, the extent
to which speech and language were combined,
the nature of the population concerned, and the
criteria used to define delay.

• Interpretation of the data is dogged by an
uncertainty as to which children represent true
cases in the sense that without intervention they
would necessarily go on to experience problems
associated with early speech and language delay
in school and beyond. This issue is complicated
further by social constructs of ‘normality’ and
the difficulty in establishing a true gold-standard
assessment with a theoretically motivated
definition of case status.

• There are no data reviewed here addressing
bilingual or (with the exception of three studies)
ethnically diverse populations. It is also difficult,
because of the nature of the data, to be clear
about the relationship between social class and
the prevalence of speech and language delay.

• The studies reviewed indicate a higher preva-
lence of speech and language delay in males 
than in females.

• There is little evidence to suggest declining
prevalence across the 0–7 years age range but
this is likely to be a function of the inclusion
criteria adopted in this review. Identical cut-offs
on standardised measures applied at different
ages will necessarily result in the same pro-
portion of the population being identified.

• There is no evidence to suggest that there is a
real increase in cases in the period covered by
the review (1967–97). This suggests that the
estimation of prevalence and the demands made
on services are not necessarily equivalent.

• It is not possible to give a definitive prevalence
rate of the kind that would easily allow
estimation of the adequacy of a screening
procedure. This situation arises because of the
different skill areas tapped in the prevalence
studies, and due to the different, often arbitrary
cut-offs used in determining a clinical case.
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Review questions

• What are the known outcomes for children with
speech and language delays who do not receive
systematic therapy services?

• What evidence is there that different subgroups
of children with speech and language delays
have different outcomes?

• Is there a difference in the pattern of outcomes
reported from short-term natural history studies
(e.g. 6 months) and those that span childhood?

• Is there a difference in the pattern of outcomes
for children included as no-treatment controls
and those in studies set up as natural 
history studies?

• Is there evidence from the natural history studies
to suggest that children should be prioritised for
intervention at different developmental stages
and according to different presenting symptoms?

Inclusion/exclusion of literature

Relevance Studies of children identified during
the pre-school period as having a pri-
mary speech and language delay, who
have not received any specific treat-
ment or intervention for the condition.

Participants Information about the number 
in sample.

Outcomes Changes in speech/language
measures (norm- or criterion-
referenced) over time.

Design (a) Prospective cohort studies of
children who were identified as having
primary speech and/or language
delays but who did not receive speech
and language therapy or other
specialised input
(b) Predictive validity trials of
screening tests.

Large-scale prospective longitudinal studies
potentially offer the best way of investigating 
natural history of outcomes. However, most of the
prospective studies identified for this review were
those in which at least a proportion of the subjects
received speech and language therapy services. 

A statement regarding the numbers in therapy, or
the amount of therapy received, led to the study
being excluded from this review. ‘Therapy’ was
interpreted as specific advice or assessment from
speech and language therapists. Where there was 
no such statement about therapy contact for the
subjects, the study was included. In a minority of
instances, a study explicitly stated there was no
intervention for the subjects. General advice given
routinely by a health professional was regarded 
as non-specific intervention, and such studies 
were included. 

Consequently, some benchmark studies have been
excluded (e.g. National Child Development Study 
of Sheridan and Peckham, 1975; Klackenburg 1980;
The Portland Language Development Project, Paul
et al, 1996). While their designs have many exem-
plary features and have achieved long-term follow-up
for large samples, it has not proved possible to separ-
ate out possible treatment effects from their data.

Other criteria for inclusion ensured that there 
was a retest interval of at least 6 months, using
norm-referenced or criterion-referenced language
outcome measures. No minimum number of
subjects was set.

Review of the data

There is extensive literature on the prognosis of chil-
dren with speech and language delay. These follow-
up studies highlight the adverse consequences for
children whose language difficulties do not resolve
by school entry. The studies fall into two broad
categories: follow-up studies of those children with
the most severe specific language delay who attend-
ed language units and other specialist provision
(Petrie et al, 1975; Cooper et al, 1979; Urwin et al,
1988; Cook et al, 1989; Haynes and Naidoo, 1991)
and community-based studies of language-impaired
children (e.g. Bishop and Edmundson, 1987). The
findings reveal that in addition to continuing pro-
blems in verbal lang-uage, reading, spelling and edu-
cational achievement more generally can also be
affected (Aram and Nation, 1980; Stark et al, 1984;
Bishop and Adams, 1990; Catts, 1991; Morris-Friehe

Chapter 4

The natural history of speech and 
language delay
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and Sanger, 1994; Tallal et al, 1997) together with
behaviour and other aspects of psycho-social adjust-
ment (Silva et al, 1987; Baker and Cantwell, 1987;
Beitchman et al, 1989; Beitchman et al, 1996). While
the problems are more marked for those children
whose language difficulties are associated with low
intellectual ability or which affect both receptive
language and production, those with primary delay
may also experience marked long-term difficulties
which may persist to adulthood (Felsenfeld, 1992).
However, except for the latter, none of these studies
meet the review inclusion criteria.

The 12 studies that were reviewed were of three
types. Nine natural history studies followed an
identified but untreated group, with the study
duration ranging from 8 months to 28 years.
Sample size varied from four to 60 subjects across
eight of the studies. The largest study followed 
an initial 1027 children from age 3 years through 
to 11 years (Silva et al, 1983). While most studies
looked at the outcome of early language delay, 
only one natural history study focused on speech
errors only (Tables 5 and 6).

The review also included three studies that exam-
ined the predictive outcome of an early screening
procedure (Klee, 1997; Renfrew and Geary, 1973;
Ward, 1992). 

The median persistence figures for studies 
examining speech and language, speech only 
and language only are given in Table 5 for all 
three study types together, and the individual
studies are listed in Table 6. The median figures 
for studies examining expressive, receptive and
expressive-receptive delays are given in Table 7 
and the corresponding individual studies are 
listed in Table 8 (see also appendix 5 for 
more detail).

TABLE 5  Median persistence reported for delay in speech and
language, language only and speech only

Type of Age range Median Range of
delay (years; persistence reported 
[no. of months) (%) persistence 
studies] (%)

Speech and 3;0–7;0 38 N/A
language [1]

Language 0;10–7;0 66 0–100
only [11]

Speech 4;10–33;0 50 22–100
only [3]

N/A, not applicable

TABLE 6  Persistence for individual studies of speech and/or language delay

Study Case studies/ Persistence Age range 
original sample size (%) (median [years;months])

Speech and language
Fiedler et al (1971)* 46/138 38 3;0–7;0

Median 35

Language only (expressive and receptive)
Hall et al (1996) 5/9 100 4;7–7;0
Rescorla and Schwartz (1990) 25/25 54 2;2–3;0
Richman et al (1982) 22/705 65 2;0–3;0
Scarborough and Dobrich (1990) 4/16 0 2;6–5;6
Silva et al (1983)* 23/1027 78.2 3;0–7;0
Thal and Tobias (1992) 10/30 40 1;8–3;0
Klee et al (1997) 6/36 67 2;0–3;0
Ward (1992) 119/321 82 1;0–2;0
Ward (1992) 61/321 73 0;10–1;10
Ward (1992) 23/321 50 0;10–1;10

Median 66

Speech only
Bralley and Stoudt (1977)* 60/60 21.6 6;6–11;6
Felsenfield et al (1992) 24/52 50 4;10–33;0
Renfrew and Geary (1973) 150/150 54 5;0–5;6

Median 50

* Persistence for the longest period within the same study
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Outcomes for children not receiving
systematic therapy services
Ward (1992) monitored infants from a mean age 
of 1 year through to 2 years of age. The sample was
divided into three groups: expressive and receptive
delay with listening difficulties; expressive and
receptive delay without listening difficulties; and
expressive delay alone. The outcomes were varied;
while 82% of the first group continued to show

language delay, the figures were 73% and 50% 
for the other two groups, respectively (Table 6).
(Figures are for children with no associated
developmental delay.) Of interest is the fact that
the type of presenting delay changed in some 
cases from a combined expressive-receptive 
delay to one of expressive delay alone.

Studies following children with expressive-
language delay from age 2 years, showed that
40–60% of children remained delayed in their
expressive language achievement at age 3–4 years
(Rescorla and Schwartz, 1990; Thal and Tobias,
1992). The study by Thal and Tobias included
children of varying receptive language levels, 
while Rescorla and Schwartz specified receptive
language within the normal range. Thal and Tobias
noted a better outcome for those children with
normal receptive skills and who used gesture to
compensate for their lack of expressive output.
Scarborough and Dobrich (1990) followed a 
small sample of four children from the age of 30
months through to 5 years. Although expressive
language deficits resolved for all the subjects 
over this time, receptive language did not reach
normal levels.

Studies of children followed from age 3 years, 
to age 4 or 7 years, also show the persistence 
of untreated language problems. Sixty-five per 
cent of expressive delays persisted to age 4 years

TABLE 7  Median persistence for delay in expressive and
receptive language, expressive language only, and receptive
language only

Type of Age range Median Range of 
delay (years; persistence reported 
[no. of months) (%) median
studies] persistence

(%)

Expressive 0;10–7;0 75.6 26–100
and receptive 
language [7]

Expressive 0;10–7;0 40.0 0–54
language 
only [5]

Receptive 3;0–7;0 8.7 N/A
language 
only [1]

N/A = not applicable

TABLE 8  Persistence for individual studies of expressive and/or receptive language delay

Study Case studies/ Persistence Age range 
original sample size (%) (median [years;months])

Receptive and/or expressive language
Richman et al (1982) 22/705 65 2;0–3;0
Ward (1992) 119/321 82 1;0–2;0
Ward (1992) 61/321 73 0;10–1;10
Hall et al (1993) 5/9 100 4;7–7;0
Klee et al (1997) 6/36 67 2;0–3;0
Silva et al* (1983) 23/1027 78.2 3;0–7;0

Median 75.6

Expressive language
Rescorla and Schwartz (1990)† 25/25 54 2;2–3;0
Thal and Tobias (1992) 10/30 40 1;10–3;0
Scarborough and Dobrich (1990) 4/16 0 2;6–5;6
Silva et al (1983) 21/1027 28.6 3;0–7;0
Ward (1992) 23/321 50 0;10–1;10

Median 40

Receptive language
Silva et al* (1983) 23/1027 8.7 3;0–7;0

* Persistence for the longest of three periods within the same study
† Median between two expressive scales reported
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(Richman et al, 1982) and 38% to age 7 years
(Fiedler et al, 1971). Within a full birth cohort, 
Silva and co-workers (1983) identified 8.4% with a
language delay at age 7 years. Of particular interest
is this latter study, which shows that those children
presenting with a language delay represent a fluctu-
ating group; some children fail at each of the three
language assessment points, while some fail at only
one or two assessment points. The more stable
subgroup was that which included children with
generalised language problems affecting both
receptive and expressive skills.

The data from Hall (1996) are more limited. The
study aimed to monitor language-disordered chil-
dren from the age of 3;5–5;10 years through to age
7 years. (The focus of the study was the interaction
of language and fluency skills.) Hall gave several
language measures over time for individual sub-
jects, but did not indicate explicitly which children
continue to be designated as language delayed/
disordered. The author indicated that all of the five
children continued to have a language difficulty in
at least one area of expressive or receptive skills.

Additional outcomes for areas other than spoken
language are given by three studies (Scarborough
and Dobrich, 1990; Richman et al, 1982; and Silva 
et al, 1987). These all point to reduced reading
skills at age 7 or 8 years among those with earlier
language delay (whether or not that oral language
delay has resolved). In Silva’s work, an early specific
receptive delay was not associated with a later
language delay, but 46% went on to have reduced
reading or IQ measures at age 7 years. This group
also went on to show the highest levels of behaviour
problems at 9 and 11 years. Similarly, generalised
early language delay was associated with low IQ,
and poor reading and behaviour measures.

The studies looking at speech development
included follow-up periods of 6 months, 5 years 
and 28 years, and all started with children who were
about 5 years old. Over 6 months Renfrew and
Geary (1973) showed that 54% of children with
speech delay persisted, while Bralley and Stoudt
(1977) reported nearly 22% of speech problems
persisting over the course of 5 years. Felsenfeld
(1992) followed some of the Templin longitudinal
cohort (started in 1960) to track adulthood out-
comes. In this study, children received no therapy
until they were approximately 8 years old and 
there is no account in Felsenfeld’s paper of any
later therapy received. Felsenfeld found that 50%
of children experienced residual speech problems,
as assessed by sentence level tests of articulation.
(Language measures in adulthood also showed

skills deficits relative to controls, even though 
the children were originally identified as speech
delayed.) More broadly, non-verbal reasoning 
and personality scores in adulthood were not 
found to be significantly different between the
original speech-delayed group and the control
group. It should be noted here that the controls
were identified in adulthood and were not 
matched to those adults who had originally
presented as speech delayed.

Outcomes for different subgroups of
children with speech and language delay
Although several studies use ‘expressive language
delay’ as an initial criterion, samples are varied 
in terms of receptive language skills and their non-
verbal skills. Thus, Rescorla and Schwartz (1990)
have a specific expressive delay (with normal range
receptive language and normal range IQ), while
receptive skills were not specified by Richman and
co-workers (1982), Scarborough and co-workers
(1990) or Thal and Tobias (1992). The latter two
studies specified normal IQ, which was not the case
for all of the samples of Richman and co-workers,
and Ward (1992). Silva’s data showed that early
specific expressive delay is associated with later
language delay, while children with specific recep-
tive delay and generalised language delay had
poorer outcomes for reading, IQ and behaviour
(Silva et al, 1983).

Of issue in terms of generalisability is the nature 
of delays tracked by these studies. The severely or
broadly language-delayed child is not well repre-
sented in the review data. This is a group that tends
to have high levels of input from both educational
and health services. Outcomes for these children
are reported in the treatment follow-up literature
and generally show a poor prognosis (see above).

Speech problems may be less persistent than
language problems; Bralley and Stoudt (1977)
showed that up to 78% of articulation errors
resolve naturally. However, the long-term data from
Felsenfeld (1992) suggest that underlying language
difficulties may continue for children originally
identified as having speech delay. Also, there is a
body of evidence from follow-up studies of children
treated for speech problems to suggest that literacy
skills are at risk even after resolution of speech
delay (Stackhouse, 1990).

Evidence for clinical prioritisation 
of intervention
Clinical prioritisation is a complex issue integrating
local service needs with research findings. The 
data here suggest that children with expressive
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and/or receptive language delays have more
persistent and therefore arguably, more serious
problems. This is not to deny the possible impact 
of more specific speech or expressive difficulties
but suggests that the progression of such delays 
is particularly difficult to predict. However, it is
possible to use the literature to pick out a number
of factors that increase the risk of persistent delay.
These include:

• age; children over 26 months have poorer
expressive syntax outcome (Rescorla and
Schwartz, 1990)

• severity of delay; the gap between estimated
expressive language age (LA) and that expected
for chronological age (CA) is correlated to
expressive outcome a year later (Rescorla and
Schwartz, 1990)

• range of speech and language areas affected;
more generalised language delays affecting both
expressive and receptive skills are more stable
and cause more sequelae in the older school
child (Silva et al, 1983). Also, when children 
with expressive delays have associated receptive
delays, their outcome is likely to be poorer 
(Thal and Tobias, 1992)

• general ability of the child; children with low
non-verbal skills and low verbal skills, show a
high level of persistence of verbal delay
(Richman et al, 1982)

• associated factors; these include neuro-
developmental and medical factors, such as 
the incidence of pregnancy and labour compli-
cations, delayed first-year development, and
hospital procedures during the first year, all of
which have been found to be significantly higher
in speech/language-delayed sample than in
matched control children. Similarly sensori-
neural and conductive hearing loss should be
considered risk factors (Fiedler et al, 1971).

The issue of protective factors, which might allow
children to cope well with early speech and lang-
uage delays such that they do not need therapeutic
or educational support, has not been addressed 
in the data. It might be argued that isolated expres-
sive difficulties especially at an early age might be
considered a reduced risk. It is certainly true that

many children with this type of difficulty improve
spontaneously. However, it would not be appro-
priate to overstate the situation here. Many of these
children do continue to have difficulties and to
disregard their needs would be premature given
the present data.

Summary

• The data set detailed above included only 
studies in which children received no specialist
support for their speech and language delay.
This data set is small even when predictive
validity studies of over 6 months’ duration are
included. There is a much larger group of
studies (not reviewed here) that provides
information related to the follow-up of 
treated children.

• Spontaneous remission of speech and language
delays is high in the pre-school period. Up to
60% of speech or language delays may resolve
without treatment between the ages of 2 and 
3 years. This figure is based upon studies which
examined children with circumscribed expres-
sive delays, often without evidence of serious
difficulties in the first instance.

• The evidence suggests that, although prediction
may improve with age, it remains somewhat im-
precise and as such remains an issue of consider-
able significance to the identification process.

• The potential to predict outcomes increases 
if children experience expressive and receptive
delays or more general developmental
difficulties.

• Whether or not these oral language delays have
resolved, multiple educational and social diffi-
culties are noted for children who had earlier
speech or language delays. Between 41% and
75% of early expressive language-delayed chil-
dren showed reading problems at age 8 years.
This finding is confirmed by the larger body 
of literature (not fully reviewed here) from
follow-up studies of children who did receive
intervention for speech and language delay.

• Individual outcome varies according to several
identified risk factors, though these have yet to
be successfully linked to a screening instrument.
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Review questions
• What evidence is there that interventions can 

be shown to be effective when compared with
untreated controls and other interventions?

• For which sub-groups of children (characterised
by age and communication skills) has
intervention been shown to be most effective?

• What evidence is there for the role played by
associated difficulties (e.g. behaviour) in
determining outcomes?

• Is there evidence that intervention for speech
and language delay can be cost-effective?

• What components of the treatment process have
an optimal effect?

• Do effect modifiers mitigate against drawing
useful comparisons between studies?

• To what extent do the outcomes adopted 
reflect those recommended by the WHO 
(i.e. impairment, disability and handicap)?

This section of the review investigates the extent to
which cases identified by screening for speech and
language delay may be regarded as ‘treatable’.
Disorders of voice, stammering, cleft palate, sensory
impairment (including hearing impairment), and
neurological conditions which would be evident
without screening were thus excluded.1

The compensatory education literature, notably
studies from the US project Head Start and its suc-
cessors, which attributed educational underachieve-
ment to adverse effects of social disadvantage upon
language development, was also excluded as it did
not meet the criterion of primary language delay.
However, in view of the importance of educational
considerations, it may be useful to note the key
findings from such studies, particularly as many of
the issues identified by these studies are relevant to
our consideration of the effectiveness of interven-
tion for primary language delay (e.g. the age at
which treatment should commence, the intensity 
of intervention, the role of parents, and the cost-
effectiveness of programmes).

Initial reports from Head Start projects indicated
that, while vulnerable socially disadvantaged
children made progress in response to intervention,

these initial gains tended to ‘wash-out’ over time,
leaving treatment groups no better off than controls
(Cicirelli, 1969; Bronfenbrenner, 1974). However,
the findings from long-term RCTs following
participants through their school years and beyond,
revealed the effectiveness of early intervention: high-
quality, intensive pre-school education in a nursery
setting allied to active parental involvement can
result in long-lasting benefits in academic achieve-
ment and social adjustment, which persist to adult-
hood (Lazar and Darlington, 1982; Ramey and
Landesman Ramey, 1992; Zigler and Muenchow,
1992). In addition, the Head Start literature
provides evidence for the cost-effectiveness of early
intervention. Schweinhart and Weikart (1993), for
example, reported that prospective longitudinal
studies extending over 25 years indicate that their
programmes (the High/Scope Pre-school Curric-
ulum Study Project and the Perry Pre-school
Project) deliver four times the value of their initial
costs as a result of long-term savings in education
and social services budgets (i.e. children in the
intervention groups were more likely to remain in
mainstream education, graduate from high-school,
enter employment and avoid delinquency).

Inclusion/exclusion of literature

Relevance Studies of the effects of treatment/
intervention upon primary speech 
or language delay in children up to 
7 years of age.

Participants Information about the number of
participants in each group.

Outcomes Comparison of pre- and post-
intervention speech and language
measures.

Design (a) Experimental studies (RCTs)
(b) Quasi-experimental studies 
(with non-random/pseudo-random
control groups or non-equivalent
control groups) including multiple
time series studies with non-equivalent
control groups
(c) The following single-subject
‘experimental’ designs where there 
is no generalisation to untreated

Chapter 5

The effectiveness of intervention approaches for
speech and language delay
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control processes: withdrawal and
reversal designs (ABAB, BAB, ABA),
multiple baseline designs (across
behaviours, settings or subjects or
multiple probe variant) and
alternating treatment designs, all 
with graphical displays or session-by-
session data for individual subjects
(baselines should have > 2 points with
the exception of multiple baseline
designs where one of the baselines
may have 2 points).

Well-designed RCTs provide the strongest and most
widely-recognised evidence for treatment efficacy
(Crombie and Davies, 1996). Quasi-experimental
designs, often a result of ‘real-world’ constraints
upon the assignment of subjects to treatment or
control conditions, provide a further source of
evidence that can be cross-validated with the 
results from RCTs. However, in view of the effects 
of maturation noted in the previous chapter, the
further requirement of an untreated control 
group was stipulated for both RCT and quasi-
experimental designs in this study. (Note that these
criteria excluded a number of well-known RCTs
such as Barrett and co-workers (1992), which did
not include an untreated control group, and Best
and co-workers (1993), whose criterion for
selection for intervention was broader than 
primary language delay).

Single-subject experimental designs have been
widely used by practitioners and researchers in the
area of language intervention since the 1980s, and
provide evidence of a different character which can
also be cross-validated with the findings from other
designs. Three of these designs (withdrawal and
reversal designs, multiple baseline designs, and
alternating treatment designs) met the criteria for
inclusion on the grounds that they specifically
provide high levels of experimental control for the
effects of maturation (Barlow and Herson, 1984;
McReynolds and Thompson, 1986; Kearns, 1986;
Connell and Thompson, 1986; Ingham, 1990; and
also appendix 4 for further details). Full details of
the basis for determining study validity and
reliability may be found in appendix 8.

Framework for the analysis

RCT and quasi-experimental 
group designs
The results from the RCT and quasi-experimental
intervention studies were synthesised by converting
the outcomes into standardised effect sizes (Rosen-

thal, 1994) to permit comparison across studies
(Box 1).

While effect sizes can also be computed from ‘gain’
or difference scores (i.e. post-test–pre-test) there
are problems with this approach. As Sheehan and
Gallagher (1983) note, gain scores are less reliable
than actual performance scores (see Lord, 1956
and Cronbach and Furby, 1970 for a rationale in
terms of measurement theory) and in addition,
commonly have a negative correlation with pre-test
scores (Cohen and Cohen, 1983). Pre-test scores
and gains were significantly correlated in 11 of the
RCT/quasi-experimental studies in the present
data set. Pre-test–gain score correlations were also
evident in five studies as a result of the use of
analysis of covariance, with pre-test scores as
covariates (Almost and Rosenbaum, 1998; Fey et al,
1993; Gibbard, 1994 [Studies 1 and 2]; Fey et al,
1994) and inspection of the raw data revealed
significant correlations in a further three studies
(Wilcox and Leonard, 1978; Zwitman and Sonder-
man, 1979; McDade and McCartan, unpublished).
A further three studies did not report sufficient
data for a gain score to be calculated (Ward, 1994
[Groups 1 and 2]; Methany and Panagos, 1978).
Effect sizes were thus calculated using post-test
scores for treatment and non-treatment groups.
There was one exception to this procedure;
Shelton and co-workers (1978) in both Study 1 and
Study 2, reported their negative findings in the
form of gain scores only. To minimise the possible
effects of bias that might result from discarding
known negative effects, effect sizes calculated from
t-test values were included in the present analysis. 
Two studies from the data set, Conant et al (1984)

BOX 1  Standardised effect sizes

Standardised effect sizes provide a means of
converting the outcome measures from studies 
into a common form which can be combined across
different studies. In the case of the RCT and quasi-
experimental studies here, the effect size used was d,
the difference between the post-test means of treat-
ment and non-treatment control groups divided 
by the pooled SD for each study, corrected for
population effect size bias, which particularly effects
small samples (Rosenthal, 1994). 

Effect sizes with positive signs indicate that subjects 
in treatment groups achieved higher post-intervention
scores that those in non-treatment control groups,
that is, that there was a positive treatment effect.
Conversely, effect sizes of zero, or with negative 
signs indicate studies in which subjects in treatment
groups failed to make greater progress than those 
in control groups.
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and Reid et al (1996) were excluded from further
analysis as it was not possible to derive their 
effect sizes.2

Single-subject designs
The multiple baseline across subjects design is 
one of three single-subject designs included in the
present review and is illustrated in Figure 2. The
first element is the baseline, which extends over 
a period of sessions, followed by the treatment,
which is introduced once a stable baseline has been
established. Intervention may be followed by a
period of maintenance or follow-up during which
treatment is withdrawn. In the example here, the
design is replicated across more than one subject
with treatment introduced to each subject sequen-
tially. The treatment is assumed to affect only the
behaviour targetted by the intervention, and other
baseline or control behaviours should hence
remain unchanged. The stability of the baselines
for Subjects 2 and 3 (after the onset of treatment

for Subject 1) and their subsequent changes in
response to the introduction of treatment provide
not only evidence that the observed changes in
performance are the result of the treatment, but
also experimental control for the effects of
maturation. Single-subject experimental designs
provide data regarding the generalisation of
treatment to other settings, and the maintenance 
of any gains after the withdrawal of treatment, 
two key issues underpinning the effectiveness 
of intervention. However, although the use 
of individual subjects as their own controls can
reduce considerably the variability in a study, 
there are problems in generalising findings 
because of the small samples used.

The data from the single-subject experimental
designs were analysed using the PND statistic
(Scruggs et al, 1988) (Box 2).3

Review of the data

Comment on the quality of studies
The literature searches identified a data set of 
48 studies of the effectiveness4 of intervention
which met the inclusion/exclusion criteria. Ten 
of these used RCT designs, 12 quasi-experimental
designs5 (all with the non-random allocation of
individuals to treatment or non-treatment groups)
and 26 single-subject designs. Of the single-subject
designs, 22 had sample sizes of two or more. Details
of the included studies are summarised in appen-
dix 5. Table 9 summarises the key qualities of the
RCT and quasi-experimental studies in the data set
in terms of factors which are known to affect study
validity (Cook and Campbell, 1979). (A full break-
down of these data is presented in appendix 9.)
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FIGURE 2  Illustration of a single-subject experimental design
(multiple baseline across subjects)

BOX 2  Percentage of non-overlapping data

The synthesis of data from single-subject designs
requires a different approach to the standardised
effect statistic. The metric used was the PND between
baseline and post-baseline phases. This was used to
carry out an exploratory synthesis of the results from
the single-subject studies. The PND provided ordinal
measures of the extent to which post-baseline points
show an increase following the introduction of treat-
ment. PND scores can be computed for generalisation
and maintenance/follow-up phases as well as for
treatment and can be analysed using non-parametric
tests such as the Kruskal Wallis and Mann-Whitney
tests. The percentage of post-baseline points on the
graphical display of baseline and treatment phases
which are above the highest baseline point is
calculated, and the result is the PND.
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Three of the RCTs  dealt with more than one 
area of language, thus providing comparative 
data across language domains. While none of the
RCTs used random sampling from a population 
of children with language delay, the children were
randomly allocated to treatment and control
groups. Assessors were ‘blind’ to case status in only
four studies, but pre-test scores were comparable
across groups in all but three studies. Reliability
and validity scores were high (i.e. > 75% of the
maximum possible) in seven out of the ten studies.
In the quasi-experimental studies five involved
more than one area of language. Allocation of
children to treatment and control groups in the
quasi-experimental studies was non-random, which
adversely affects the internal validity of the studies.
However, pre-test scores were comparable across
conditions in eight of the 12 studies. Reliability 
and validity scores were lower for the quasi-
experimental designs than for RCTs, with seven 
of the 12 studies falling below a level of 75% of 
the maximum possible score for reliability, and
nine falling below a similar level for validity.

Table 10 provides information about the study
quality of the single-subject designs. For ease of
presentation these are summarised as studies which
have an above-average validity rating of 10 or above
(out of a maximum of 18, see appendix 8) and

those with a below-average rating.6 The key issues
here are the presence or absence of untreated con-
trol processes designed to remain invariant across
treatment (hence providing additional experi-
mental control), the length and stability of the pre-
intervention baseline, the number of treatment
sessions, the presence or absence of opportunities
for generalising the outcomes of intervention to
unfamiliar settings, behaviours or materials, and
finally replication across subjects.

The single-subject designs reviewed were more
focused than the group designs, with all but two
studies dealing with only one area of language.
Multiple baseline designs (across behaviours in 
11 studies and across subjects in eight) were the
most widely-used designs. Six studies used alter-
nating treatment designs (in three cases linked to
multiple baselines). One study used the withdrawal
design (again, linked to a multiple baseline) which
provides a measure of experimental control over
possible placebo effects. Only four studies overall
used untreated control processes.

Baselines in the higher quality studies varied 
in length from 3–25 sessions. Ideally, a baseline
should remain parallel to the abscissa with only
minimum variability but there is no generally
accepted criterion for stability of baseline. 

TABLE 9  Summary of quality factors for RCT and quasi-experimental designs

Study design No. of Subject Subject Blinding of Comparability 
studies recruitment allocation assessors of pre-test 

to groups scores

RCT 10 Selected: 60% All random Yes: 40% Yes: 70%
Non-random: 30% Not stated: 60% No: 20%
Selected and non-random: 10% Not stated: 10%

Quasi- 12 Selected: 100% All non-random Yes: 8% Yes: 76%
experimental Not stated: 92% No: 16%

Not stated: 8%

TABLE 10  Summary of quality factors for single-subject designs

Study design No. of Use of untreated Baseline Generalisation More than 
studies control processes stability* outcomes one subject

Single subject 17 3 studies (18%) 13 studies (76%) 14 studies (82%) 14 studies (82%)
(validity score at 
least 10)

Single subject 9 1 study (11%) 3 studies (33%) 7 studies (78%) 8 studies (89%)
(validity score 
below 10)

* Percentage of studies with at least half of their baselines stable
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Sidman (1960) has proposed no more than a 5%
range of variability. However, others have argued
for variability of less than 10% across at least three 
data points (Bain and Dollaghan, 1991; Powell et al,
1991). A stable baseline was defined operationally
as one in which all scores remain within a range 
of ± 10% of the mean baseline score. Using this
criterion, only five of the single-subject studies with
higher validity had stable baselines for all of their
dependent measures. The length of the treatment
phase varied considerably across the high-quality
studies (from 4–70 sessions) but no fewer than 
14 of these studies provided measures of general-
isation and only three had one subject.

Only one of the studies which achieved lower
validity rating scores used an untreated control
process, and overall the range of length of base-
lines (3–10 sessions) was smaller than in the higher
quality studies. Baseline stability was also poorer
and there were fewer treatment sessions (from
6–20). However, all but two have generalisation
measures and eight had more than one subject. 

These three classes of design, RCT, quasi-
experimental and single-subject formed a hierarchy
of evidence based upon study validity. The quasi-
experimental and single-subject designs, although
accorded lower quality ratings, provide supporting
evidence for the small set of RCT designs.

The effectiveness of interventions
compared with untreated controls 
Reviews of the literature (e.g. Guralnick, 1988;
Olswang and Bain, 1991; Law, 1997; McLean and
Woods-Cripe, 1997; Zwart, unpublished) identify 
a number of key variables that should be consid-
ered when the effects of intervention are being
evaluated. These include child variables (age,
gender, social class, nature of presenting diffi-
culties) and programme variables (area of lang-
uage treated, direct or indirect treatment by the
clinician, model of intervention, intensity and

duration of treatment), as well as the role of 
parents or care-givers. Appendix 10 provides a 
full breakdown of details from the studies in terms
of these parameters. Table 11 summarises the out-
comes from studies which used RCT or quasi-
experimental designs. (Descriptions of the differ-
ent intervention approaches as classified here can
be found in appendix 2.) Note that intervention
models are classified here in terms of their present-
ation to the child and, unless otherwise stated, the
frequency of treatment refers to the clinician’s
contribution. Thus, an approach which uses
significant others in the child’s environment (e.g.
parents, teachers) would be classed as indirect
because the speech and language therapist is
working via an intermediary.

The results from RCT studies
The RCT studies reviewed provide examples of:

• intervention in the areas of articulation/
phonology, expressive language, receptive
language, auditory discrimination/listening 
skills and parent–child interaction

• early versus later intervention (with four studies
involving children whose average age was less
than 3 years)

• intensive versus less intensive therapy (with three
studies offering three or more sessions per week)

• didactic treatment (four studies) and hybrid
treatment approaches (six studies)

• direct and indirect treatment (with six of the
studies involving parents, of which two also pro-
vide a direct comparison of the outcomes from
clinician- and parent-administered intervention).

The overall results reveal statistically significant
treatment outcomes (p < 0.05) for nine of the 
ten studies across the three areas of language,
despite the relatively small numbers of subjects
involved.7 The two direct comparisons found
parent-administered treatment to be as effective 
as direct treatment by the clinician (Fey et al, 

TABLE 11  Summary of treatment outcomes for RCT and quasi-experimental designs

Study design No. of Areas of language Mean age of treated children Proportion of studies 
studies intervention* (months) [range] with significant results

RCT 10 1, 2, 3, 4, 6 42 [23–70] 90%

Quasi-experimental 12 1, 2, 3, 4, 5, 6 39 [8–98]† 83%

* 1 = phonology/articulation; 2 = expressive language (syntax and/or vocabulary); 3 = receptive language (comprehension and/or
vocabulary and/or auditory association); 4 = auditory discrimination/listening skills/phoneme awareness; 5 = pragmatics; 6 =
parent–child interaction
† Three of Wilcox and Leonard’s (1978) sample (n = 24) were aged between 7;0 and 8;2. It was decided to include them rather than
discard the study
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1993; Gibbard, 1994), and both of the studies
evaluating outcomes from the Hanen parent
training programme yielded significant results
(Girolametto et al, 1995; Girolametto et al, 1996). 
In addition, there was evidence of a two-way
transfer of training in syntax to phonology and 
vice versa (Methany and Panagos, 1978), though
one short-term intensive parent-administered
programme failed to show any effects of general-
isation from auditory training to improved artic-
ulation (Shelton et al, 1978, Study 1). However, 
only one of the studies, (Lancaster, 1991), provided
any information about normalisation of subjects
following treatment: in total six of the children in
the treatment groups had post-test scores that were
within the average range for their CA.

The results from quasi-experimental
designs
The studies using quasi-experimental designs
provide examples of:

• intervention in the areas of articulation/
phonology, expressive language, receptive
language, auditory discrimination/phoneme
awareness, pragmatics and parent–
child interaction

• early versus later intervention (four studies
involving children whose average age was less
than 3 years)

• intensive versus less intensive therapy (though
only one study offered more than three sessions
per week)

• didactic treatment (four studies), naturalistic
treatment (one study) and hybrid treatment
approaches (seven studies)

• direct and indirect treatment (with four of 
the studies involving parents, two also providing
a direct comparison of the outcomes from
clinician- and parent-administered intervention).

As in the case of the RCTs, the results here 
reveal statistically significant treatment outcomes 
(p < 0.05) for ten of the 12 studies, with substantial
treatment effects in a further two which did not
report any statistical analysis.8 Significant outcomes
were observed in all six of the areas of language in
which intervention took place. As before, the only
non-significant finding was that of Shelton and co-
workers (1978, Study 2), where auditory training
did not generalise to improvements in the target 
sound production of children with problems in
articulation and phonology. Parent-administered
treatment was effective in three out of four cases,
and where a direct comparison was possible,
resulted in outcomes that did not differ from 
those of direct treatment.

These studies extend the range of findings from
the RCTs in the following ways.

• More areas of language are represented 
(e.g. receptive language and pragmatics).

• A broader age-range (including examples of
highly effective early intervention in the child’s
first year) is included.

• An example of a naturalistic intervention
approach is included.

• Evidence of normalisation following treatment is
provided; McDade and McCartan (unpublish-
ed), Ward (1994), Warrick and co-workers
(1993), and Whitehurst and co-workers (1991),
report that significantly more of the treated
children than controls scored within the average
range at post-test.

• More follow-up data are reported than in the
case of the RCTs: some studies report that gains
are maintained for over a year after treatment
(Ward, 1994; Warrick et al, 1993) while one
reports the ‘wash-out’ of early gains over time
(Whitehurst et al, 1991).9

Notwithstanding the significant results reported,
sample sizes across studies were again modest, with
five studies averaging less than ten children per
group. In addition, while 14 studies (seven RCTs
and seven quasi-experimental designs) reported
the use of normative tests, the authors in all but
three cases appear to have carried out their analy-
ses on the raw scores rather than on standard
scores, age-equivalent or percentile scores, thus
losing a measure of protection against the effects 
of maturation during the test–post-test interval.10

The results from single-subject designs
The findings from the single-subject designs
provide further confirmation of the effects of inter-
vention in the areas of articulation/phonology,
expressive language, receptive language, and are
based on outcome measures which are closely
linked to the process of treatment. There is evi-
dence of the effectiveness of didactic, naturalistic
and hybrid intervention approaches across lang-
uage domains and also of the effectiveness of
indirect treatment, administered by parents (in
three studies) and by teachers (one study). The
studies also provide evidence of the generalisation
of treatment outcomes and of the maintenance of
gains following the withdrawal of intervention.

Synthesis of treatment outcomes
The analysis of treatment outcomes was further
explored using effect sizes (RCT and quasi-
experimental data) and PND measurements
(experimental single-subject data). Table 12
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provides a summary of the number of effect sizes 
for each of the three study designs.

A separate meta-analysis (Rosenthal, 1994) was
carried out for each component area of language
for which data were available (i.e. articulation/
phonology; expressive language, including syntax,
semantics and vocabulary; receptive language,
including comprehension and vocabulary; and
auditory discrimination/listening skills/phoneme
awareness). This circumvents many of the problems
of combining effect sizes across multiple measures
of different dependent variables and ensures inde-
pendence of measures (Lipsey, 1994; Rosenthal,
1984). Separate analyses were carried out for norm-

referenced and criterion-referenced measures, as
the latter generate higher effect sizes (Nye et al,
1987). Different treatments were analysed separ-
ately (‘best’ treatment combination versus ‘worst’
treatment combinations) but similar multiple
criterion-referenced measures from one treatment
within a given domain were averaged to yield a
single combined measure (Rosenthal, 1994). Effect
sizes from the RCT/quasi-experimental designs
were analysed following the procedures recom-
mended by Hedges and Olkin (1985).11

Full details of the meta-analysis are provided in
appendix 11 but the outcomes are summarised 
in Table 13. Due to the presence of confounding

TABLE 12  Summary of effect sizes of included studies by study design

Design Total Mean CA Treatment characteristics No. of 
no. of (months) effect 

subjects [range] sizes

RCT 250 42 [23–70] Direct treatment by clinician median 9 hours per child, 10
in 21 30-min sessions over 4 months

Indirect treatment* median 17 hours of clinician time per 50
child in ten 90-min sessions (usually group) over 5 months

Quasi- 368 39 [8–98]† Direct treatment by clinician median 14 hours in 21 23
experimental 40-min sessions over 5 months

Indirect treatment median 19.5 hours of clinician time in 26
11 90-min sessions (usually group) over 4–5 months

Single-subject 73 52 [23–83] Direct treatment by clinician median 12 hours in 153‡

18 45-min sessions over 3 months

Indirect treatment median 12 hours of clinician time in 16
14 50-min sessions (usually group) over 2–3 months

* Indirect treatment by clinicians, for example, parent- or teacher-administered
† Three of Wilcox and Leonard’s (1978) sample (n = 24) were aged between 7 years and 8;2 years. It was decided to include them
rather than discard the study
‡ Strictly, PNDs provide a measure of effect rather than ‘effect size’ per se

TABLE 13  Summary of effect sizes by language area and by direct/indirect treatment: study level analysis

Language area                Norm-referenced measures (95% CI)          Criterion-referenced measures (95% CI)

n* Direct n* Indirect n* Direct n* Indirect

Articulation/phonology 2 +1.11† 2 +0.20 3 +0.94† 4 –0.02
(+0.46/+1.77) (–0.44/+0.83) (+0.37/+1.52) (–0.52/+0.47)

Expressive 5 +0.65† 9 +1.08† 4 +1.11† 5 +1.16†

(+0.23/+1.10) (+0.83/+1.34) (+0.58/+1.63) (+0.75/+1.56)

Receptive 2 –0.02 5 +1.43† N/A N/A N/A N/A
(–0.66/+0.63) (+1.09/+1.77)

* The number of studies which contributed an effect size
† Indicates statistically significant results (p < 0.05)
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factors (i.e. variables such as age, gender, language
area, intervention approach and study design
which vary with each other so that the results
ostensibly due to one variable could be due to
another12) the only comparison possible across
studies was of direct versus indirect treatment. 
The results reveal the effectiveness of direct and
indirect treatment approaches for expressive lang-
uage and receptive language across both norm-
referenced and criterion-referenced measures.
However, only direct treatment was effective in the
case of articulation/phonology, though the small
number of studies in this area and the use of non-
standard treatment approaches in the indirect
treatment condition should be noted.

While these findings provide overall support for 
the effectiveness of intervention, the relatively small
number of studies should be noted, particularly 
in the case of direct treatment for articulation/
phonology and receptive language problems. How-
ever, note that an effect size of +1.00 corresponds
to a level of progress equivalent to that from the
5th to the 25th percentile on a norm-referenced
test, a considerable degree of normalisation.

Effect sizes from studies with RCT/quasi-
experimental designs were also averaged across
language areas to allow a comparison between 
the data from children with primary speech and
language delay and those from meta-analyses of
studies involving children with secondary delay
(Table 14).

Data comprising all of the effect sizes across 
studies and effect sizes from higher quality studies
only (with validity scores of > 10) are presented
separately. The results from the controlled studies
here are comparable to those reported by Nye and
co-workers (1987) which included a wider range 

of study design and study quality. Nye found an
average effect size of +1.42 from 23 effect sizes for
outcomes in syntax (which corresponds closely to
the figure above for expressive language), and an
average effect size of +0.65 for comprehension,
from 13 effect sizes. (Shonkoff and Hauser-Cram
(1987) also reported an average effect size of 
+1.17 for language outcomes from 31 studies 
of intervention with disabled children.13)

These findings are somewhat higher than the
estimates reported by Casto and Mastropieri (1986)
(mean effect size +0.67) and by Arnold and co-
workers (1986) (mean effect size +0.59). However,
these latter results are difficult to interpret because
the effect sizes are based on a wide range of mea-
sures, including IQ, and factors such as severity 
of the handicap are confounded with the type 
of intervention programme and other variables, 
such as age.

PND statistics were calculated from the studies
employing experimental single-subject designs 
for treatment, generalisation and maintenance/
follow-up phases for 73 subjects. Only one PND 
was calculated for each effect (treatment, general-
isation or maintenance) for each subject and each
type of effect was analysed separately, thus avoiding
problems of multiple measures.14 A summary of
outcome effects for articulation/phonology and
expressive language is shown in Table 15.

Generalisation of treatment and the maintenance
of gains after the end of intervention are important
indicators of effective outcomes. The results from
the single-subject designs reveal interesting findings
regarding the relative effectiveness of intervention
approaches and of different types of generalisation.
Hybrid intervention approaches (five subjects), 
for example, yielded significantly higher levels 

TABLE 14  Summary of effect sizes by language area: effect size level analysis

Area of language No. of effect sizes Average effect size 95% CI

Articulation/phonology (all studies) 29 +0.35* +0.10/+0.60
Study validity score > 10 15 +0.85* +0.60/+1.10

Expressive language (all studies) 57 +1.07* +0.85/+1.29
Study validity score > 10 27 +1.20* +0.98/+1.42

Receptive language (all studies) 7 +1.09* +0.44/+1.74
Study validity score > 10 N/A N/A N/A

Auditory discrimination (all studies) 14 +0.23 –0.10/+0.56
Study validity score > 10 N/A N/A N/A

* Indicates statistically significant results (p < 0.05)
N/A = not available
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of maintenance than didactic approaches 
(three studies) in the case of expressive language 
(Z = 1.92, p < 0.055), and naturalistic approaches
resulted in marginally more significant levels 
of generalisation than didactic in the case of
articulation/phonology (Z = 1.79, p < 0.08).

With regard to transferability of training, general-
isation across setting (e.g. from clinic to home) or
across different behaviours led to better outcomes
than generalisation to different, untrained stimuli 
or untrained stimuli in a different setting (Z = 2.62,
p < 0.01). Similar findings have been reported by
Scruggs and co-workers (1988). Higher quality
studies also tended to generate better treatment
outcomes (Spearman’s rho = +0.45, 42 df, p < 0.002).

These results require cautious interpretation due to
the nature of the PND data and the small numbers
involved in some of the comparisons, but they pro-
vide confirmatory support for the effectiveness of
intervention overall. The results also suggest speci-
fic research questions that could be explored using
controlled studies, for example, “Are naturalistic/
hybrid intervention approaches more effective in
the long term than didactic approaches?” “Is speci-
fic training required to maximise generalisation 
of the effects of treatment?”.

In summary, the results from the meta-analysis
carried out on post-test scores from the reviewed
studies confirm that intervention can be effective
for problems in articulation/phonology, expressive
language and receptive language. There were too
few studies to synthesise the findings from treat-
ment of problems in auditory discrimination and
phoneme awareness, but a training programme in
the latter area generalised to progress in reading
with gains that were evident a year later (Warrick 
et al, 1993). The strongest evidence for effectiveness
comes from the intervention studies in expressive
language where the higher number of studies
involved in the analysis added to the reliability 
and generality of the findings.

Where is intervention most effective?
Ten of the studies with RCT/quasi-experimental
designs involved children with specific expressive
language delays, seven studies involved children with
specific articulation/phonological problems and
only five involved children with mixed receptive/
expressive delay. While the original studies report
significant gains in these areas it was not possible to
compare the outcomes directly across sub-groups
because of the small number of subjects and the
presence of confounding variables.

Behaviour and outcome
Behavioural difficulties are under-specified in the
present sample. Only one study (Girolametto et al,
1995) reported a reduction in acting-out behaviour
in a small experimental group of eight children
following language intervention. The only other
reference to behaviour was in the Hemmeter and
Kaiser (1994) study where one child had a history
of behavioural problems.

The cost-effectiveness of intervention
for speech and language delay
The finding that indirect treatment can be as
effective as direct treatment for problems in
expressive language and receptive language has
implications for cost-effectiveness. Table 12 pro-
vided an indication of the potential savings in
clinician time that might result from indirect
intervention. However, no information was avail-
able from included studies regarding the scale 
of possible savings in special education and other
support services as a result of early intervention
with children with primary language delay.

Two studies not reviewed have provided detailed
costings for direct versus indirect treatment of
language handicaps in the USA, including costings
of parental time and transport (Barnett et al, 1988;
Eiserman et al, 1990). Based on their 1987–88 data,
the latter study showed a cost per service hour of
US$64 for clinic-based intervention for children
aged 3–5 years with ‘moderate’ speech disorders 

TABLE 15  Summary of PND outcomes for single-subject designs

Area of Treatment* Generalisation Follow-up
language

No. of subjects Median PND No. of subjects Median PND No. of subjects Median PND

Articulation/ 18 87.72 31 75.00 13 100
phonology

Expressive language 24 81.74 24 87.50 8 96.43

Note: Articulation/phonology and expressive language accounted for all but four of the observed effects in these studies
* Outcomes here are for the most effective treatment per study
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(i.e. scores below the 20th percentile on a stand-
ardised test of articulation) compared with US$31
for home parent training. Barnett reported similar
findings based on data for a sample of children 
aged 3–5 years with speech and language delay/
disorder. There is a need for UK-based studies to
investigate cost-effectiveness issues of direct 
versus indirect treatment.

The effectiveness of treatment
components
There is evidence from individual studies of the
effectiveness of a range of didactic, naturalistic and
hybrid treatment approaches (see appendix 10).
However, the data from the RCT and quasi-
experimental designs do not permit direct com-
parisons of components of the treatment process
due to the small size of the data-set and the pres-
ence of confounding variables. There is tentative
evidence from the single-subject design studies
regarding the relative effectiveness of naturalistic/
hybrid intervention approaches compared with
didactic approaches, but this requires further
investigation from controlled studies.

The influence of effect modifiers on
study comparisons
The small number of controlled studies and small
samples reduced significantly the number of com-
parisons possible between studies, but in any event,
many effect modifiers (e.g. treatment character-
istics, design characteristics and child character-
istics) were confounded. In particular, it was not
possible to determine directly the effects of age
upon treatment outcomes, which has important
implications for the timing of intervention.15

Outcomes and the WHO
None of the studies reviewed to date have out-
comes that reflect those recommended by the
WHO (i.e. impairment, disability and handicap).

Data representativeness

Two checks were carried out on the represent-
ativeness of the data. First, ‘funnel plots’ (Light 
and Pillemar, 1984) comparing effect sizes by
sample size (Figure 3) and effect sizes by study
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FIGURE 3  Funnel plot of 109 effect sizes from RCT/quasi-experimental designs by sample size
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quality (Figure 4) are shown above. These plots are
used as a visual diagnostic test to determine
whether there are any ‘gaps’ in the literature that
could be the result of publication bias (e.g. the
extent to which only significant studies have been
reported). There is evidence of some skewing due
to the four effect sizes from the studies with com-
paratively large samples but no indication of
marked ‘gaps’ in the data set that could be the
result of publication bias.

A second check was carried out on excluded
intervention studies to explore to what extent these
studies also showed positive intervention effects. 
Of the 80 excluded studies (with 82 sets of data),
75% of the RCTs/quasi-experimental studies and
85% of the single-subject experimental studies
showed positive effects, thus further reducing the
likelihood that the intervention effects reported
here are the result of Type I statistical error (i.e.
concluding incorrectly that the children receiving
intervention benefited).

Summary

• The findings from the reviewed studies confirm
the effectiveness of intervention for primary
speech and language delay in the areas of
articulation/phonology, expressive language,
receptive language and in phoneme awareness.
The effect sizes from the studies overall indicate
progress of the order of 1 SD corresponding to
progress from the 5th to the 25th percentile 
on a standardised test. The single-subject studies
also provide evidence of generalisation of
treatment effects. 

• There is evidence for the effectiveness of
didactic, naturalistic and hybrid intervention
approaches. However, direct comparisons of 
the effects of intervention in different areas of
language, of different types of treatment, of
intensity of treatment, and of the effects of
treatment across different age-groups were not
possible due to the small number of studies in
the data set and the number of confounding
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FIGURE 4  Funnel plot of 109 effect sizes from RCT/quasi-experimental designs by study quality (i.e. validity)
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variables. It is not possible, therefore, to identify
characteristics of treatment (e.g. timing, inten-
sity, duration, setting, approach) that are opti-
mal. Further studies are needed of the impact
upon treatment effectiveness of age and types of
treatment. However, caution is necessary; first,
only eight of the 48 studies included here were
carried out in the UK, and second, the extent 
to which the results from the RCT and quasi-
experimental studies reflect everyday clinical
practice is uncertain.

• The evidence from the meta-analysis reveals that
indirect, parent-administered treatment in the
areas of expressive language and receptive lang-
uage is at least as effective as direct, clinician-
administered treatment. In the case of articu-
lation/phonology, however, direct treatment was
found to be more effective, though non-standard
treatments were used in the indirect condition
and the comparison involved only seven studies.
The extent to which the indirect treatment
effects reported here reflect the levels of
parental cooperation and compliance observed
in everyday practice is also uncertain.

• Most of the reviewed studies dealt with problems
in articulation/phonology and expressive lang-
uage and there were fewer studies of delay in
receptive language (two RCT studies and a
further five quasi-experimental studies), only 
two of which involved direct treatment. This is
problematic, given the association between diffi-
culties in receptive language and persistence of
language delay (Whitehurst and Fischel, 1994).
More well-controlled research into the effective-
ness of intervention for problems in receptive
language is required (one such study will be
reported in 1998/99 by Law, Kot and Barnett).

• The studies here do not provide any inform-
ation that would help to distinguish ‘late talkers’
who are likely to catch-up, from those children
with primary delay who are likely to have persist-
ent language delay and experience long-term
problems in educational achievement and 
social adjustment.

• Few studies examine the long-term effects 
of early intervention in the area of primary
language delay. Whitehurst and co-workers
(1991) report that the gains ‘wash-out’ over 
time, but differential attrition rates in their study
pose problems for the interpretation of their
findings. Controlled studies of the long-term
effects of the early treatment of primary
language delay with a focus upon subsequent
school achievement are required. The sample
identified by Ward (1994) before the children’s
first birthday and treated in the second year of
life is due to be reassessed in school in the near

future. This data should contribute considerably
to the discussion of the outcomes for treated
groups in the longer term.

• There is little use of normalisation data for post-
test scores and no use of WHO outcomes. Future
use of such data would greatly strengthen the
body of evidence.

• Small sample size is a recurrent theme in this
chapter. It is imperative that future studies
address the issue of statistical power (Cohen,
1992). A large-scale study provides the most
convincing evidence of overall effectiveness. 
A large RCT is currently underway in the UK
(Roulstone and Glogowska) and will be 
reported in 1998/99.

Notes:
1 For recent reviews of research into intervention for
disorders of voice see Enderby and Emerson (1995, ch 9)
and Sloane (1995); for stammering and stuttering see
Conture (1996), and Lincoln and Onslow (1997); for
cleft palate see Enderby and Emerson (1995, ch 4), and
Russell (1995); for studies of the outcomes of hearing
impairment see Mogford (1988), and Roberts and
Scheule (1990); and for neurological conditions see 
Hall (1995), and Enderby and Emerson (1995, ch 5).
2 Conant et al used a multivariate analysis of variance
(ANOVA) (see Kraemer and Andrews, 1982), and Reid 
et al did not carry out a direct test of the difference
between their experimental and control groups. We 
were unable to obtain means and SDs, which would 
have allowed us to calculate effect sizes.
3 The possibility of calculating tests of trend for the
single-subject data was considered (Olswang, 1990) but
this approach is also not without its problems (Kratcho-
will, 1978; Scruggs et al, 1987). See White (1987) and
Salzberg et al (1987) for a discussion of the PND.
4 Effectiveness is used here to refer to whether a treat-
ment or intervention ‘works’ in the sense that it alters 
the course of a disorder (Olswang, 1990; Law, 1997).
5 Ward’s study (1994) consisted of three groups, each
with their own matched controls. On the basis of the
information available to us, it was not possible to neatly
combine the three groups, and combining the effect sizes
would have resulted in a marked reduction in the func-
tional sample size and a consequent reduction in statis-
tical power. For this reason, Group 2 (n = 13), who had
receptive and expressive language difficulties but no asso-
ciated listening difficulties were considered a replication
and included as a separate study. The numbers in the
third group of children with specific expressive diffi-
culties were so low (n = 4) as to preclude derivation of
meaningful effect sizes and as indicated above, could 
not be combined with one of the other groups.
6 There was very little variability in the reliability scores.
The mean was 7.10 (SD 0.53) from a maximum possible
score of 9, so the scores are not reported here.
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7 Five of the studies on average had less than ten subjects
per group.
8 Ward (1994) did not report the results of any statistical
analysis but provided sufficient data for a comparison of
post-test means to be carried out.
9 The interpretation of outcomes here is further
complicated by differential attrition rates across groups
(Whitehurst: personal communication, 1997).
10 Stevenson et al (1982), Ward (1994, Groups 1 and 2),
and Whitehurst et al (1991) report the use of standard
scores in their analyses.
11 The marked variation in sample size between studies
posed problems for the assumption of homogeneity of
variance required by conventional ANOVA techniques.
Hedges and Olkin’s (1985) procedures for weighted
ANOVA were used throughout. The procedures have an
advantage in that they provide a means not only of
comparing variance between groups (Qb which is
analogous to an omnibus F-test for between-groups
differences but without the assumptions) but also a test

of the hypothesis that the data come from the same
population using a statistic, Qw, which provides a test for
within-group variation in effects and which has an
approximate χ2 distribution with k-1 degrees of freedom
(df), where k is the number of effect sizes.
12 See the example in appendix 6 where study design and
indirect versus direct treatment are confounded.
13 Both of these reviews included a wide range of study
quality including non-controlled studies.
14 In this respect the analysis here differs from that 
of Scruggs and co-workers (1988) who included 
multiple measures.
15 A weighted least-squares meta-regression analysis
(Hedges and Olkin, 1985) was carried out to examine
the relationship between effect sizes from the group
designs (109 in total) and child characteristic (e.g. age),
and treatment variables (e.g. type of intervention,
duration, frequency). However, the resulting model was
not well-specified (Hedges and Olkin, 1985) and the
results are not reported here.
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Review questions
• What is the reported range of productivity

figures for screening procedures?
• Do the test characteristics differ across the

population ages screened?
• What are the characteristics of the more 

accurate methods of screening for speech 
and language delays?

• What evidence is there that screening measures
identify more cases than are already identified
through self-referral?

• Can the introduction of screening for speech
and language delays be shown to be feasible at
different ages in terms of cost, manpower,
uptakes, and identification rates?

Inclusion/exclusion of literature

This review focuses only on the screening proce-
dures that are adequately described and can there-
fore be replicated, and which have been evaluated
for their accuracy. Full details of the inclusion/
exclusion criteria are given in appendix 4.

Relevance Studies of the application of replic-
able screening procedures to normal
and clinical populations within the
0–7 year age range. The screening
procedures target speech and
language skills.

Participants Information about the number of
participants in each group at both the
screening and the diagnostic stage.

Outcomes 2 × 2 tables could be derived, allowing
computation of productivity figures,
or statement of productivity figures.

Designs (a) Randomised screen/no screen
studies
(b) Two-stage screen/diagnostic
studies of representative populations
(c) Two-stage screen/diagnostic
studies of clinical populations.

All the screening procedures examined explicitly
refer to speech and language skills. Similarly, the
reference tests adopted as benchmarks for the
screening procedures all explicitly access speech
and language skills. Thus, for screening procedures

that cover a wide range of development, the
element addressing speech or language skills had
to be separately validated against a stated speech 
or language reference test. (Outcome restricted 
to developmental status per se was not acceptable
evidence for this review.) The aim was to identify
evaluations of screens rather than summarise data
from test manuals. No attempt has been made to
evaluate the face validity of screening procedures
or to make recommendations about the value of
specific tests. For this the reader is referred to
Glascoe and co-workers (1990) and Sturner and 
co-workers (1994). The intention in this review 
is to describe characteristics of screens, without
necessarily making clinical recommendations for
the use of a particular screen.

Diagnostic measures and their evaluations are not
included in the review. Decisions regarding the
distinction between a screen and a diagnostic test
were based on:

• the description of the potential users of the test;
tests used only by speech/language clinicians
were considered to be diagnostic in character

• the description of the purposes of the test; tests
informing therapy content decisions/differential
diagnosis were considered diagnostic

• the time needed for the test; although this can
vary widely for screening procedures, in the
absence of other information, a test taking
longer than 30 minutes was not counted as a
screening instrument.

Studies reporting correlation data, and not
classification data, were excluded. That is, where
the screen scores were correlated to the reference
test scores, but no data given that could generate
productivity figures, the study was excluded.
(Further discussion of the correlation and the
classification approaches can be found in Lich-
tenstein and Ireton, 1984.) The outcome of each
validation study was reduced to the 2 × 2 classifi-
cation table from which productivity figures could
be derived. Where these were not available the
review team worked from the stated productivity
figures or percentages.

Within the included evaluation studies, the sample
could reflect a general population, or include

Chapter 6

The accuracy of screening procedures
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known speech and language delay cases. This
follows the clinical development of screening
procedures, which may well be tested on known
cases before being evaluated further on a general
sample. The external validity of the clinical studies
is indeed compromised by their sampling, and this
was reflected within the quality rankings assigned
(see below).

Framework for the analysis 

Screening as a process is intended to separate out
the children who need further investigation of their
speech and language skills from those with norm-
ally developing speech and language. In doing this,
a screening procedure (‘screen’) classifies children
as ‘possibly abnormal’ or ‘possibly normal’. An
acceptable screen is one which leads to a classifi-
cation decision which is corroborated by a more
‘in-depth’ assessment, with low numbers of chil-
dren incorrectly considered possibly abnormal or
possibly normal. Resources can then be concen-
trated on the children failing the screen. Thus, the
essence of an evaluation of a screen is its compari-
son with another assessment, showing acceptable
limits of incorrect classification. The evaluation
process is also referred to as validation.

The in-depth assessment used in the evaluation 
is referred to as the gold standard, or reference
test. It is expected to be a standardised clinical
diagnostic test, of known validity. In the evaluation
process, all the children given the screen, or a sub-
sample, are also given the reference test. Each child
is classified as normal or abnormal on both the
screen and the reference test. For example, all
scores below 1 SD from the mean on the reference
test could be called ‘abnormal’; while all children
failing more than four items on a screening check-
list may be deemed ‘abnormal’ or screen-positive.
The decision level on each test is termed the cut-
off. The results give rise to a comparison of classi-
fications, which are expressed in a 2 × 2 table 

(Table 16). This table may be read horizontally or
vertically. Read horizontally it provides population-
specific figures allowing interpretation of the ade-
quacy of the measure in a given population. Read
vertically it provides population-independent data,
which can be used to make some degree of com-
parison across studies. Statistics derived from the 
2 × 2 matrix are collectively known as productivity
figures. In the present review, three key population-
independent productivity figures are reported from
the studies reviewed, namely sensitivity, specificity,
and the LR (see Box 3). One population-specific
figure is reported, namely positive predictive 
value (PPV).

These indices of a screening test have immediate
clinical application. Moreover, they are not subject
to variance if the target population has a higher
prevalence of speech and language delay. The LR,
being derived from the sensitivity and specificity, 

BOX 3 The key productivity figures

Sensitivity refers to the proportion of clinical cases
(with delayed speech and language development)
correctly classified by the screening procedure. It is
given by a/(a + c).

Specificity refers to the proportion of normal cases
(children with normal speech and language develop-
ment) correctly classified by the screening procedure.
It is given by d/(b + d).

LR refers to the likelihood of a positive screen result.
It is given by [sensitivity/(1 – specificity)]. It expresses
the odds that a given cut-off level of a screening test
would correctly identify a child who has ‘true’ speech
and language delay.

PPV of a screen focuses on the diagnostic outcomes
for a positive screen result, being the proportion of
screen positives who are true cases. It is given by 
a/(a + b). Where it is of interest to know the PPV 
of a screening test on a second population, it can be
derived from the screening test result (in terms of 
LR) on population A, together with the estimated
prevalence of the disorder in population B.

TABLE 16  A 2 × 2 table used to express classifications

Reference test positive Reference test negative Total
‘abnormal’ ‘normal’

Screen-positive a b a + b
‘abnormal’ True-positives False-positives

Screen-negative c d c + d
‘normal’ False-negatives True-negatives

Total a + c b + d a + b + c + d = n
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is sometimes taken as a ‘shorthand’ for the test’s
performance. A high specificity usually leads to a
high LR; for two screens of equal sensitivity, the
one with the higher specificity will have the 
higher LR. In general, a high LR is desirable.

A given screening test is unlikely to be completely
accurate and it is hard to maximise sensitivity and
specificity together. The accuracy of a given screen-
ing measure is always relative to the reference test
chosen and to the expectations regarding adequate
levels of sensitivity and specificity. For example, 
the figure of 0.8 could be considered acceptable
accuracy for both dimensions. This would demand
that, of the children tested, a maximum of 20% of
the clinical cases are erroneously deemed ‘normal’,
and that a maximum of 20% of normals are
wrongly classified as ‘abnormal/clinical’. With
notional prevalence figures of 10 cases in every 
100, the numbers would be 8 of those 10 clinical
cases correctly classified, with 72 of 90 normals
correctly classified. In this example, the LR would
be 0.8 divided by 0.2, or 4.0. A screen which 
sought to maximise sensitivity may have product-
ivity figures of 0.9 (sensitivity), 0.7 (specificity) 
and 3.0 (LR). By contrast, a screen maximising
specificity could have figures of 0.7 (sensitivity), 
0.9 (specificity) and 7.0 (LR).

The significance of different outcomes following 
a screen will determine the levels of accuracy
demanded. For a disorder with a prevalence of 10%,
a sensitivity of 0.7 would suggest that after screening
1000 children, 70 of the 100 cases are identified.
The clinical significance and costs of missing the
other 30 true cases (and indeed, the significance 
of misclassifying some normals) should underlie
whether or not 0.7 sensitivity is considered accept-
able. Thus, the severity of the screened condition
and its prevalence impact upon the levels of sensi-
tivity and specificity tolerated. One element in the
consideration of the costs of a screening programme
is how many true cases are identified.

When developing a screen, researchers and clin-
icians may consider trying different screen cut-off
scores, against the same reference test, in order to
see how the corresponding figures of sensitivity and
specificity vary. This generates a set of data pairs of
sensitivity and specificity for each screen cut-off.
These can be displayed as a receiver operating char-
acteristic curve, (ROC curve), in order to visualise
the optimisation of sensitivity and specificity.

A screen tested on one population gives
population-specific information about that 
screen. Any one of the productivity figures 

quoted will give some indication of the accuracy 
of a screening measure evaluated in this way. How-
ever, only PPV will vary according to the prevalence
of the target disorder in the population concerned
and so cannot readily be used to compare screen-
ing tests. A screen validated across a variety of
populations, against a consistent reference test,
provides much stronger data for the validity of the
screen and for its general application. Comparative
information can also be obtained if more than 
one screen is tested simultaneously on one popu-
lation, for then the relative performance of the
screens can be described. By extension, it is
possible to test several screens simultaneously
across several populations.

The validation process may be conducted concur-
rently or predictively. In a concurrent validation,
the reference test is given at the same time as the
screen, or within a short interval. In a predictive
validation, the reference test is used at a later point
in time, usually more than 6 months later, to estab-
lish the predictive power of the earlier screen. The
descriptive statistics used are the same. Here the
studies reviewed are concurrent validations. For a
discussion of predictive issues in the context of the
natural history of speech and language delay, see
chapter 4.

The screens reviewed here are either monophasic,
in which they focus exclusively on speech or lang-
uage abilities, or multiphasic, in which they tap a
range of developmental skills, including speech or
language. The method of assessment is usually
either by direct testing of the child, or by asking a
parent or carer certain questions, or by observation
of the child.

Review of the data

The evidence reviewed here consists of screens
applied to whole populations, with the perform-
ance of the screen being evaluated in terms of its
productivity figures. (A complete summary of the
papers can be found in appendix 5.)

In the 45 papers reviewed, some authors used 
more than one cut-off on the reference test or on
the screen. Some authors also quoted productivity
figures for subsets of the sample by age groupings.
This generated 85 data sets of productivity figures,
which will be referred to as studies. A total of 
19 data sets were from research designs applying 
two screening tests to one population. Sixty-six 
data sets were reported for single-screening tests
applied to one population.
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There were no studies of multiple-screening
procedures being evaluated simultaneously over a
variety of populations. Thus, most of the studies
evaluated one screening test on one population.
Quantitative combination of these results is not
feasible. Although different authors have reapplied
a given screening test to a fresh population, they
used a different reference test, making compari-
sons unwarranted. Instead, descriptive comments
can be made about the ranges of sensitivity and
specificity for children of different ages, and for 
the screening method used. First, an analysis is
given for the studies with more than one screen, 
or more than one population.

One screen/multiple populations
The strongest analysis of screening procedures 
is that of combining several studies which have
looked at the performance of one procedure 
over several populations (with a consistent refer-
ence test). The methodology for this has been
developed into a meta-analytical technique called
the summary ROC curve (Irwig et al, 1994 and
1995). However, the data identified in the present
review were not of a type to permit the application
of such a technique.

The data on the Fluharty Preschool Language
Screening Test are from three studies (Illerbrun 
et al, 1985; Sturner et al, 1993a Studies 1 and 2).
The reference tests used in these studies were
similar, but not identical (Table 17).

The samples in these studies were drawn from two
US States, with Sturner’s populations coming from
a rural county. All studies targeted children aged
from 5 years. Although specificity is comparable
across the studies, the sensitivity estimates are 
very varied. So while the Fluharty test in different
situations is specific in excluding true normals, it
may miss 35–83% of the true cases (Table 17).

The data on the Sentence Repetition Screening
Test (Table 18) comes from Sturner and co-
workers (1993b and 1996). Sturner applied the
same screen and reference testing procedures to
two populations that differed in age range. How-
ever, the samples are drawn from the same geo-
graphical area, a rural county in the USA. For both
the speech and the language figures, sensitivity
improves with the older population (Population 1).
Specificity is high across the ages tested and the
area of language tested. Taking LR as a test indi-
cator, speech screening has the higher LR at the
younger age, while language screening has a higher
LR at the older age range.

Both the Fluharty and the Sentence Repetition
Screening Test have been developed in the USA and
are not used by UK speech and language therapists.

Multiple screens/one population
Eight papers were reviewed which dealt with more
than one screening procedure on one population.
Of these, five papers evaluated two procedures that
both met the screen criteria used for this review
(Table 19).

These data allow comparison of screens within 
one population; the higher LRs suggest the more
discriminating screens. Also, within one popu-
lation, PPVs can be compared to show the relative
performance of a screen in locating true cases. In
Table 19, the multiphasic tests (Denver, Battelle,
Developmental Profile II) were tested on clinical 
or mixed populations, but the monophasic tests
were used with normal populations only. The
multiphasic tests have LRs in the range of 1.12–3.3,
but the range for the monophasic tests is wider, at
1.04–28.17. It is interesting to note that even when
sensitivity and specificity are similar for two screens,
the LR and PPV can still reflect differences between 
the screens.

TABLE 17  Studies of the Fluharty Preschool Language Screening Test

Study Reference test Age (months) Sensitivity Specificity LR
[n*]

Illerbrun et al, 1985 Combined TOLD/TACL/CELI 68–77 0.65 0.94 10.77†

[136/136]

Sturner et al, 1993a TOLD 53–68 0.38 0.85 2.53
Study 1 (language figures) [279/378]

Sturner et al, 1993a TACL 55–69 0.17 0.97 5.67
Study 2 (language figures) [421/533]

* The population size (n) is given as the sub-sample size/total sample size
† LR calculated on full values of sensitivity and specificity before their truncation to two decimal places

TOLD = Test of Language Development; TACL = Test of Auditory Comprehension of Language; CELI = Carrow Elicited Language Inventory
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Study data combined
The range of sensitivity, specificity and LRs for 
all the studies summarised in the preceding two
sections together with the studies dealing with one
screen on one population are shown in Table 20,
with a distinction drawn between those evaluations
on samples taken from a normal population, and
those taken from populations including known
speech and language delay cases.

The extent to which the productivity figures are a
function of study quality is important. Accordingly,
the relationship between the quality ranking and the
productivity figures was examined. The method of
ranking the quality of studies is given in appendix 8.
The rankings were on a scale of 0–33, a grade of
‘high’ was assigned to scores equal to or higher than
22. Across all the studies there was a negative corre-
lation between study quality and LR (r = –0.23, 
p < 0.05) suggesting that lower quality studies tend
to generate higher LR. This relationship was partic-
ularly strong (r = –0.34, p < 0.05) for the screening
studies which used normal samples even though, as
a group, the normal sample had a higher mean LR.
The quality ranking was also significantly negatively
correlated (r = –0.35, p < 0.005) with the sensitivity
but not with specificity across all groups, a finding
that appears particularly robust in the studies which
used normal samples (r = –0.48, p < 0.001) but not
those that used clinical samples. In practical terms,
this suggests that it is generally easier to state who 
is ‘normal’ than it is to identify true cases. Where
mixed clinical/normal populations are used the
number of cases is effectively over-sampled, thus
increasing the chance of identifying true cases.
Finally, it is apparent that the high-graded studies

tend to have a significantly higher specificity than
sensitivity (t = 4.41, p < 0.001), a relationship that
disappears for the lower quality studies. This
suggests that case status may be a particular 
problem where normal samples are used.

It is worth noting from the ranges reported above
that there are studies which report extremely low
figures for sensitivity and specificity. That such
figures are reported at all can probably best be
explained by looking at other aspects of the papers,
such as the estimated PPV. The researchers and
clinicians may pay more attention to the accurate
identification of cases in their own populations 
(i.e. maximising PPV) than whether their measure
would misclassify cases in the overall population.

Range of sensitivity and specificity by age
To determine whether sensitivity, specificity and
LRs vary according to age, each study was assigned
to one age band:

• under 2 years included studies with children all
under the age of 2 years

• 2–3 years included studies with children up to
the age of 3 years (including some infants)

• 3–5 years
• ≥ 5 years
• 0–7 years included studies with children across

the pre-school/school range.

The ranges of productivity figures are given in 
Table 21 for studies with normal samples, and in
Table 22 for studies with clinical samples. As in 
Table 20, means are given for descriptive 
purposes only.

TABLE 18  Sentence Repetition Screening Test 

Reference test Age (months) Sensitivity Specificity LR†

[n*]

Speech
Population 1 Arizona Articulation Proficiency Scale 63–96 0.74 0.92 9.69

[78/382]

Population 2 Arizona Articulation Proficiency Scale 54–66 0.57 0.95 11.40
[76/343]

Language
Population 1 Illinois Test of Psycholinguistic Abilities 63–96 0.76 0.92 9.41

Bankson Language Screening Test [78/382]

Population 2 Illinois Test of Psycholinguistic Abilities 54–66 0.62 0.91 6.90
Bankson Language Screening Test [76/343]

* The population size (n) is given as the sub-sample size/total sample size
† LR calculated on full values of sensitivity and specificity before their truncation to two decimal places
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TABLE 19  Studies comparing screens on one population

Study Screening Criteria for language delay Age (months) Productivity figures
procedure (reference test, cut-off) [n*]

Sensitivity Specificity LR PPV

Allen Fluharty Preschool Sequenced Inventory of 36–74 0.60 0.80 3.15 0.33
and Bliss, Language Screening Communication Develop- [182/182]
1987 Test ment; receptive language 

at least 12 months below 
Northwestern Syntax CA, or expressive language 0.92 0.48 1.79 0.22
Screening Test at least 12 months below CA

German Revised Denver Sequenced Inventory Mean 41.7
et al, Developmental of Communication [84/84]
1982 Screening Test Development; scored 
(clinical as in manual
popu- 

Expressive

lation)
Conservative 0.92 0.49 1.79 0.71
Liberal 0.96 0.14 1.12 0.61

Receptive
Conservative 0.95 0.45 1.74 0.63
Liberal 0.98 0.14 1.14 0.53

Developmental 
Profile II

Expressive
Conservative 0.92 0.72 3.30 0.81
Liberal 0.98 0.42 1.68 0.69

Receptive
Conservative 0.93 0.62 2.44 0.71
Liberal 1.00 0.36 1.56 0.61

Glascoe Battelle Develop- Fluharty Preschool Speech 7–70 0.78 0.70 2.63 0.40
and ment Inventory and Language Screening [89/89]
Byrne, Screening Test Test; 3 sub-tests failed
1993 or
(mixed Denver Vineland Adaptive Behavior 0.73 0.76 3.02 0.43
popu- Developmental Scale communication quotient 
lation) Screening Test II more than 1.5 SD below IQ

Stokes, Parent questionnaire Reynell Developmental 34–40
1997 a) with compre- Language Scales; –2 SD [398/398] 0.78 0.91 8.33 0.56

hension item or
b) without compre- language sample analysis; 0.78 0.95 17.21 0.72
hension item at stage I/II/III of syntax and/
Nurses develop- or phonology development 0.77 0.97 28.17 0.78
mental screen

Sturner Sentence Repetition Language ITPA auditory 54–66 0.62 0.91 6.90 0.44
et al, Screening Test reception and auditory asso- [76/343]
1996 ciation sub-scales; Bankson 

Language Screening Test;
both at less than 30th centile

Speech Arizona 
0.57 0.95 11.40 0.75Articulation Proficiency 

Scale; less than 15th centile

Speech and Language 0.59 0.43 1.04 0.12
Language Screening Speech 0.68 0.89 6.18 0.66
Questionnaire

* The population size [n] is given as the sub-sample size/total sample size. ITPA = Illinois Test of Psycholinguistic Abilities
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The small number of studies in the under 2 years
and for 5 years and over categories make it diff-
icult to examine the relationship between mean 
LR and age. However, the mean LR does appear 
to show some improvement between the under 
2 and the 2–5 years groups, but then appears 
to tail off after 5 years (mean LR rising from 
7.4 to 16.4). A similar pattern is seen in the data
from clinical samples. Thus, the data suggest
identification may be more accurate for screens

that exclusively target children in the 2–5-year 
age range.

Range of sensitivity and specificity by
screen method
Screen studies were compared according to their
method of assessment (i.e. direct assessment, parent
or carer report, or observational approaches).
Screens using a mixed method were classified by
their principal approach. Only two studies used an

TABLE 20  Summary of mean productivity figures for studies with normal samples and those with clinical samples

Minimum Maximum Mean – all studies Mean – high-grade studies only

Normal samples
No. of studies 51 23
Sensitivity 0.17 1.00 0.78 0.65
Specificity 0.43 1.00 0.88 0.88

No. of studies* 45 (44) 22
LR† 1.04 1158.50 (59.10) 37.30 (11.80) 12.10

Clinical samples
No. of studies 34 5
Sensitivity 0.30 1.00 0.82 0.72
Specificity 0.14 1.00 0.72 0.88

No. of studies* 31 4
LR 1.12 36.90 6.00 8.50

Note: The means are used descriptively to anchor the range of a given statistic. They are not used to suggest that an ‘average’ screen
exists which would generate the mean productivity figures. LR: whenever specificity = 1, LR is a ratio with zero denominator. In such
cases, LR is not well defined and cannot be quoted. Thus, the number of studies with well defined LR is lower than the total number 
of studies.
* Total number of studies with LR well defined: 76
† Figures in parentheses represent the set with the one outlying LR of 1158.5 excluded

TABLE 21  Range of productivity figures for screen evaluation studies by age band of the validation sample: normal sample studies

< 2 years 2–3 years 3–5 years† ≥ 5 years 0–7 years

No. of studies 4 15 12 (11) 3 17
No. of screens* 3 5 7 (6) 2 6
Sensitivity range 0.50–0.92 0.67–1.00 0.77–1.00 0.69–0.90 0.17–0.97
Sensitivity mean 0.74 0.91 0.88 (0.87) 0.80 0.60
Specificity range 0.67–0.92 0.75–1.00 0.78–1.00 0.61–0.79 0.43–0.98
Specificity mean 0.86 0.93 0.92 (0.91) 0.71 0.85

No. of studies 4 10 11 (10) 3 17
LR range 2.07–11.80 4.00–45.00 3.60–1158.50 (3.60–59.10) 2.06–4.35 1.04–54.90
LR mean 7.40 15.90 120.20 (16.40) 3.00 9.40

Note: The means are used descriptively to anchor the range of a given statistic. They are not used to suggest that an ‘average’ screen
exists which would generate the mean productivity figures. LR: whenever specificity = 1, LR is a ratio with zero denominator. In such
cases, LR is not well defined and cannot be quoted. Thus, the number of studies with well defined LR is lower than the total number 
of studies.
* Some screens appear at more than one age band, if validated separately. Denver versions (DDST; DDST-R; DDST II) taken as 
one screen
† Figures in parentheses represent the data set with one low-graded study with outlying LR removed
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observational method, and therefore, the analysis
here focuses on the 83 studies that used parent
report or direct assessment. The productivity figures
are given in Tables 23 and 24.

Mean sensitivity and specificity figures from the
normal samples suggest that the two methods do
not show distinct differences; parent/carer report
in the normal samples appears to be more sensitive
than direct testing methods, at the cost of being a
little less specific, but these differences are not
apparent in the clinical samples, and none of them
reach statistical significance. It is noted that some
direct assessment methods have very low sensitivity.
The higher specificity of direct methods is reflected
in the mean LR for these methods. A similar
pattern is seen in the data from clinical samples;
the ranges of sensitivity and specificity are more
varied for direct assessment methods, but the
overall LR is comparable for the two approaches.

Characteristics of screens with higher
productivity figures
The data were examined to identify the screens in
each age band with higher levels of sensitivity and
specificity. These are shown in Table 25. Most of
these data come from studies with normal popu-
lations. The few high-performing screens from
clinical populations are indicated.

Thus, the younger age groups (up to 5 years) are
well represented, with screens performing at high
levels of sensitivity and specificity. In very young
children (up to 2 years) parent reporting is the
method used. After the age of 2 years screens using
either parent report or direct assessment of the
child can achieve the stated levels of sensitivity and
specificity. There are few studies in this review of

TABLE 23  Range of productivity figures for screen evaluation
studies using direct child assessment compared with parent or
carer report: normal sample studies

Parent/carer Direct 
report* assessment

No. of studies 23 27
No. of screens 10 9
Sensitivity range 0.50–1.00 0.17–1.00
[mean] [0.81] [0.76]
Specificity range 0.43–1.00 0.48–1.00 
[mean] [0.86] [0.90]

No. of studies 21 (20) 23
LR range 1.04–1158.50 1.79–59.06

(1.04–42.00)
LR mean 63.80 (9.10) 13.50

* Data in parentheses represent data set with one low-graded
study with outlying LR removed

TABLE 24  Range of productivity figures for screen evaluation
studies using direct child assessment compared with parent or
carer report: clinical sample studies

Parent/carer Direct 
report assessment

No. of studies 12 21
No. of screens 5 7
Sensitivity range 0.50–1.00 0.30–1.00
[mean] [0.85] [0.80]
Specificity range 0.36–1.00 0.14–1.00
[mean] [0.73] [0.70]

No. of studies 11 19
LR range 1.56–17.60 1.12–36.90
LR mean 5.90 6.00

TABLE 22  Range of productivity figures for screen evaluation studies by age band of the validation sample: clinical sample studies

< 2 years 2–3 years 3–5 years† ≥ 5 years 0–7 years

No. of studies 2 9 5 None 18
No. of screens 2 5 3 None 6
Sensitivity range 0.83–1.00 0.50–1.00 0.58–1.00 0.30–1.00
Sensitivity mean 0.92 0.85 0.81 0.79
Specificity range 0.55–1.00 0.69–0.97 0.62–0.98 0.14–1.00
Specificity mean 0.78 0.86 0.77 0.62

No. of studies 1 9 5 None 16
LR range 2.30 3.17–20.80 1.65–36.90 1.12–14.90
LR mean 2.30 9.50 10.30 3.00

Note: The means are used descriptively to anchor the range of a given statistic. They are not used to suggest that an ‘average’ screen
exists which would generate the mean productivity figures. LR: whenever specificity = 1, LR is a ratio with zero denominator. In such
cases, LR is not well defined and cannot be quoted. Thus, the number of studies with well defined LR is lower than the total number 
of studies.
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the older range (5–7 years); the study by Culatta
and co-workers (1983) was the highest performer,
with figures of 0.9 for sensitivity, 0.79 for specificity.

Reference tests
The function of the reference test is to determine
true case status. However, the studies reviewed
showed considerable variety in how this case status

was defined. Not only is a range of reference tests
used but there is also variation in the cut-off score
employed. The cut-off scores were defined in terms
of SDs, standard scores, percentiles and discrep-
ancy of CA to a derived LA. This is summarised 
in Table 26. Further, studies using a given test 
(e.g. the Reynell Developmental Language Scale)
specified cut-offs differently (e.g. –1 or –2 SDs, 

TABLE 25  Characteristics of screens with higher levels of sensitivity and specificity

Productivity figures < 2 years 2–3 years 3–5 years 5–7 years 0–7 years

Sensitivity > 0.9; WILSTAAR SKOLD SKOLD None DDST language 
specificity > 0.9 LDS Uppsala language sector
Means: Levett-Muir screen
sensitivity 0.98 ELM* Stevenson screen
specificity 0.94 Hackney* TPSI*

LR 24.8

Sensitivity > 0.9; LDS ELM*

specificity > 0.8 SKOLD DDST language 
Means: sector*

sensitivity 0.97
specificity 0.93
LR 21.8

Sensitivity > 0.8; CLAMS CLAMS Rigby speech 
specificity > 0.9 (receptive (expressive screen
Means: validation) validation) Stevenson screen
sensitivity 0.94 LDS
specificity 0.94
LR 23.3

Method of Parent report Direct (3) Direct (4) N/A Direct (1)
assessment Parent report (3) Parent report (1) Parent report (1)

* Clinical sample

CLAMS = Clinical Linguistic and Auditory Milestone Scale (Clark et al, 1995)
DDST = Denver Developmental Screening Test (Dodge, 1980)
ELM = Early Language Milestone Scale (Coplan et al, 1982)
Hackney = Hackney Early Language Screening Test (Dixon et al, 1988)
LDS = Language Development Survey (Rescorla, 1993)
Levett-Muir = Levett-Muir Screening Test (Levett and Muir, 1983)
Rigby Speech Screen = Speech Screening Test (Rigby and Chesham, 1981)
SKOLD = Screening Kit of Language Development (Bliss and Allen, 1984)
Stevenson Screen = Stevenson Screening Test (Stevenson and Richman, 1976)
TPSI = Texas Preschool Screening Inventory (Haber and Norris, 1983)
Uppsala = Uppsala general language screen (Westerlund and Frylmark, 1997)
WILSTAAR = Ward Infant Language Screening Test; Assessment, Acceleration and Remediation (Ward and Birkett, 1994)

TABLE 26  Variety of cut-off score definition methods for reference tests

LA SDs below the mean Standard scores Percentile scores Other methods

LA < CA – 6 months –1 < 80 < 10th, 15th, Language sample analysis at 
LA < CA – 12 months 25th, 30th Stage III

LA < 0.66 CA –1.5 < 85 Three sub-tests failed

LA < 0.70 CA –2 ‘Severe’ score
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or language delay of 6 months relative to CA).
Thus, comparison of screens against a set reference
test has not been possible.

The impact of how case status is defined is seen
most clearly in the ‘implied prevalence’ of an evalu-
ation study. This is defined as the proportion in the
total sample falling below the cut-off score on the
reference test. (In terms of the 2 × 2 table it is given
by a + c /n). Of the 17 studies with high-quality
gradings, which reported data from normal popu-
lations (or those which stratified their samples in
such a way as to reflect their original populations),
and for which 2 × 2 data could be reconstructed,
prevalence ranged from 5% to 23.5% with a mean
of 14.0%. This suggests that many studies build in
prevalence rates which exceed most existing pre-
valence estimates, presumably with a view to
exercising caution with more liberal cut-offs. If 
this is the case, the use of a liberal diagnostic may
underly the relatively lower sensitivity rates seen 
for normal sample, high-quality studies. This issue
of case definition is crucial to the evaluation of 
any screening procedure, and to any intervention
outcomes, and deserves more attention.

Screening programmes

Only one study has specifically addressed the 
value of screening procedures relative to self
referral (Drillien et al, 1983). This did not meet 
the inclusion criteria for this review. However, of
the 125 children referred to speech and language
therapy services all but three came through the
screening system. This issue necessarily depends on
both the sensitivity of the identification procedure
and on the perceived need for support services of
this nature by parents and other professionals. It is
likely that this perceived need will vary according to
a range of local variables such as the level of local
services, the motivation of professional staff, and
the degree of parental knowledge of child develop-
ment in general and concern about early speech
and language development in particular.

It is also important to consider the role played by
primary prevention. Health visitors in the UK pro-
vide advice on child-care practice and encourage
parents to speak to young children in an appro-
priate manner. Parents then choose whether they
need to modify their own behaviour, thus effectively
identifying their child themselves as a potential
case, in collaboration with their health visitor.
Again no studies have explicitly addressed the 
issue of whether primary prevention in the sense 
of advice of this sort could effectively replace

formal screening procedures. However, there is
evidence presented here that parental judgement
as to whether their child is delayed may be at least
as accurate as a test procedure specifically designed
to elicit behaviour from the child and carried out
by a third party.

No studies examined the relative value of formal
screening of the type described here and identifi-
cation based on a decision made by primary-care
professionals in collaboration with parents. Such a
project is currently under way in East London but
will not be reported until 1999 (Laing, Law, Logan
and Lewin).

Costs
The aim of screening and intervention is ultimately
to reduce the prevalence of a given condition and
thereby reduce costs to the services concerned 
over the long-term. It is not possible at this stage 
to comment on the costs and benefits of screening 
for speech and language delays because no studies
have explicitly compared screened and unscreened
populations in terms of their subsequent use of
services, though a study is currently underway in
Holland by a team from the Department of Public
Health at Erasmus University, Rotterdam,and data
are expected in 1999 (Konig, Reep, van Agt, Polder,
Korfage and van der Maas). Such investigations
need to go beyond mechanical costing of materials
and staff time (Bricker et al, 1988) to look at longer-
term benefits such as achievement in school,
perceived benefit on the part of the child or their
parents, school, etc. To date the lack of clarity in
outcomes has been a problem as has the lack of
appropriate economic indicators in this area,
equivalent to the quality-adjusted life year.

A screening procedure’s yield is one element of
cost analysis. This refers to the number of true
cases identified relative to the total number of 
cases screened (or a / a + b + c + d) and is closely
associated with the prevalence of the condition
concerned. A high prevalence is likely to lead to 
a high yield. The range of yields was estimated for
the 17 normal sample studies allocated a high-
quality ranking, for which 2 × 2 data could be
reconstructed. The range was 3.6–12.6%, with a
mean yield of 9.3%. Butler (1989) indicates that
yields in excess of 5% are very good in screening
terms and this would suggest that on productivity
figures alone many of the screening procedures
reported here offer acceptable rates of detection
and could therefore be considered cost-effective.

The screening process must also be concerned 
with the utilities attached to different outcomes.
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Concern has been expressed elsewhere that the
psychological and, indeed, the health costs of
screening for some conditions may exceed the
benefits to be gained from such a process (Stewart-
Brown, 1997). In particular, there may be costs
associated with relatively high false-positive and
false-negative rates. The data presented in 
chapter 4 provide convincing evidence that
intervention is likely to lead to a more favourable
outcome than no treatment for a child with lang-
uage delay, at least in the short term. This evidence
effectively raises the costs associated with not
treating true cases as a result of the low sensitivity
associated with a given screen. The converse of this,
inappropriately intervening in cases where the
child’s difficulties are likely to resolve spontan-
eously, is a more complex issue. Those providing
such intervention are likely to argue that the 
effects would be benign. However, there may also
be costs associated with lowered expectations of 
the child and increased anxiety that have yet to be
investigated in the context of screening for speech
and language delays. There will also be costs
associated with inappropriate use of staff time.

Manpower
No studies have specifically examined the staffing
issues associated with screening for speech and
language delays. If health visitors and GPs assess
children and monitor development, a screening
programme may be practical. If this type of service
is withdrawn, however, there is no other group of
professionals with sufficient numbers or coverage
to replace it. Likewise for screening to be a prac-
tical possibility there must be sufficient services
available to support the children and their families.
At one level this refers to routine nursery and
school support. At another, there must be sufficient
speech and therapy provision and psychological
support to assist children whose speech and langu-
age needs are greater than those of their normal
peers. The introduction of a systematic screening
procedure for speech and language delay is also
likely to increase referrals to agencies dealing with
associated behaviours, for example, community
paediatricians, child psychiatrists and audiologists.

Uptake
There has been extensive discussion of uptake or
coverage of screening (Butler, 1989) but little of it
relates specifically to speech and language screen-
ing. In most cases the screen evaluations reported
in this review relate to the discriminatory power of
the procedure itself, but pay little attention to the
numbers that do not present for screening. As
indicated, there is a lack of data on population-
based applications of a screening procedure. The

Drillien and Drummond study (1983) covering 
the Dundee area reported high uptakes of general
developmental screening, ranging from 95% at 
8 weeks of age to 82% at 3 years. This was in the
context of a rigorous system for achieving contacts.
By contrast, the attendance rate for developmental
screening in which the speech and language
element was a component, was much lower in a
deprived inner city area (54.2%) in a population 
of children aged 2.6 years (Law, 1994). In the latter
study no attempt was made to trace those children
who did not attend for developmental surveillance.
This level of non-attendance would clearly pose
problems for population screening.

For population screening to be truly effective 
the majority of cases must be identified. High 
non-attendance rates are likely to invalidate the
process. This poses something of a paradox for the
providers of services to children with speech and
language delays. Given that it is difficult to identify
such delays at a truly pre-symptomatic stage it is
likely that screening will only become appropriate
once particular milestones have been passed by the
majority of cases. Attendance at general develop-
mental screening tends to drop off after 2 years of
age and if this drop is too large it will threaten the
validity of the procedures concerned.

Identification rates
Sometimes the accuracy of the screening proce-
dure is expressed in terms of the hit rate or classifi-
cation rate derived from the sensitivity and specific-
ity, namely (a + d / n). This represents the total
number of children correctly classified by the
screening procedure. As a single figure this does
not indicate whether the test is more specific or
more sensitive. Of the normal sample studies allo-
cated a high quality grading, 2 × 2 data could be
reconstructed for 17 studies. This gave a range for
their identification rate of 72.5–98%, with a mean
of 86%, indicating highly acceptable rates.

Summary

• The present data set included screening measures
that could be used in child health surveillance
and for which the data were reported in terms of
the tests’ capacities to classify relative to a gold-
standard measure. Studies used normal popu-
lations and mixed clinical/normal populations.

• A number of screening tests have been shown 
to have adequate specificity and sensitivity. In
high-prevalence conditions it is more acceptable
to have higher specificity and lower sensitivity.
The reverse would be true of low-prevalence



The accuracy of screening procedures

48

high-severity conditions. Given the relatively
high prevalence discussed in chapter 3, the
range of productivity figures reported for the
better quality studies is expected. It is noted,
however, that those authors researching screens
do not explicitly link their reference-test criteria
to estimates of prevalence. In many cases the
implied prevalence adopted in the screening
studies exceeded that which might be estimated
for the population as a whole.

• Studies with higher quality ranking showed
higher specificity than sensitivity, suggesting that
it is easier to be accurate in identifying children
who are not cases than it is to identify those who
are cases.

• The LRs (adopted here as a descriptive measure
of screening productivity) reported are inversely
related to study quality across all samples.

• Most of the literature reviewed does not report
data that could allow manipulation of cut-offs
(relative to different definitions of case status)
using techniques such as the ROC analysis. 
This makes it impossible to judge the extent 
to which researchers have sought to optimise 
cut-offs on the procedures concerned.

• Parental report and child-focused testing result
in comparable productivity figures. This suggests
that parents may be as good as screening tests 
at identifying children with speech and language
delays, though this does depend on eliciting
parental judgement appropriately.

• The reported accuracy of screens varies accord-
ing to the age of the child. The reviewed data
appear to show higher mean LRs for screens 
in the 2–5 years age range. However, it is not
possible to specify at which age the introduction
of a screening procedure would be most appro-
priate because no study has yet examined the
relative value of identification at different ages.
Similarly, it is not possible using the natural
history data, to specify whether one screen 
would be sufficient to identify all children 

who are likely to have persistent problems. For
example, given the high level of spontaneous
remission of expressive delays reported at 
2 years, the introduction of a single measure 
with coarsely grained cut-off points (e.g. a 
parent report of vocabulary) at this stage in a
child’s development is unlikely to be sufficient.

• The issue of screening coverage has received
little attention in the present data set, though
evidence does suggest that this remains an
obstacle to the effective implementation of
universal screening programmes. This is espe-
cially relevant for screening for early speech 
and language delays because the period for
which the reported screens are most accurate
(2–5 years) is generally perceived to coincide
with declining attendance for child 
health surveillance.

• It is not possible to specify which of the screen-
ing procedures described would be a best 
choice because there are very few data that
would allow comparison of performance 
across screening measures.

• The considerable variation in the definition 
of case status using a range of gold standards 
set at different levels restricts interpretation and
comparison between studies and suggests that
there is, as yet, no consensus on the level of
language difficulty that needs to be identified 
by means of the screening process.

• It is uncertain whether the children identified 
by screening procedures of the type described
here are the same children as those who stand 
to benefit from treatment. In general it seems
likely, given the emphasis in the intervention
section on expressive language delays, that the
intervention is in most cases working for a sub-
group of the children who would be identified
by most screening procedures. Children identi-
fied by a screening procedure are likely to exhib-
it diverse speech and language skills with a wide
range of social and psychological aetiologies.
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The evidence indicates that early speech and
language delay should be a cause for concern

to those involved with child health surveillance for
the following reasons.

• The delay may pose problems for the individual
child at the time of identification.

• The delay may indicate other co-morbid
conditions such as hearing loss, developmental
and behavioural difficulties.

• Early speech and language delay may have
implications for the later development of 
literacy and socialisation.

• Evidence exists of the positive effects of
intervention and, in particular, indirect
treatment approaches that involve parents.

Given the current state of knowledge there is
insufficient evidence to warrant the introduction of
universal population screening for primary speech
and language delay, due to the inherent problems
associated with prevalence and natural history.
However, as the reviewed data only considered
universal population screening we cannot com-
ment on the relative efficacy of alternative methods
of early identification, which might include primary
prevention, or confirmatory approaches driven by
expressions of concern from parents and/or
professionals. These alternative methods were
beyond the limits of this review.

Implications for policy

There are many gaps in the literature, which make
it impossible to make explicit service level recom-
mendations. However, some suggestions have been
formulated by the research team. (It should be
noted that a number of studies were carried out in
other countries with public health and educational
services very different from those in the UK.)

The available evidence indicates that speech and
language delays which persist into the school years
remain an important problem for the individual,
and for educational and health services. Although
the available literature does not indicate that there 
is sufficient evidence to warrant the introduction 
of a screening programme, this does not mean that
these children should not be identified. Rather, 

the responsibility for the identification might 
shift from the screen, where the burden of proof
rests solely with the evidence supporting the
screening measure, to a more mutual arrange-
ment whereby parents consult primary-care pro-
fessionals who, in turn, use their knowledge to
assist in the identification process.

One method of investigating this approach would
be to conceive of the early identification process 
in two stages. The first stage would be the elicita-
tion of concern from the parent, and the second
stage would be the application of an appropriately
designed measure to reject or accept the initial
concern. This approach would only work if
parental judgement was sufficiently sensitive in 
the first instance. There remains some doubt
whether this could be demonstrated, though it 
has yet to be properly investigated and is likely to
be population-specific. The data from this review
suggest that parent-focused measures may be as
sensitive as screening tests. The priority for the
screening procedure concerned would then be 
to maximise specificity. This possibility is support-
ed by the present review, which suggests that 
the specificity of screening procedures tends 
to be both relatively high and generally more
robust than sensitivity. Such a process would 
not necessarily meet the criteria for a screening
procedure as envisaged by Wilson and 
Jungner (1968).

Despite these relatively robust findings for
specificity, the number of children over-referred 
is likely to be high given the available prevalence
estimates. This will prove costly to the services to
whom these children are referred, and is likely to
have negative implications for the child. In order 
to minimise the cost of over-referral to both the
parent and the service provider it would be useful
to explore the value of introducing experienced
speech and language therapists as ‘gate-keepers’ 
to the speech and language therapy services. In
practice, it is often the least experienced therapists
who take on this role. Such a shift in emphasis
would prove more costly (in that such staff are
more expensive to employ), but it is likely to
reduce the number of inappropriate referrals by
exploiting the clinical experience of the individual
speech and language therapists concerned.

Chapter 7

Conclusions
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The move away from formal screening procedures
to a consultation between primary-care professional
and parent would be likely to have implications for
the training of health and educational profes-
sionals. In particular, primary-care professionals
(health visitors, school nurses, nursery staff) would
need to be made aware of the factors that help
predict and mitigate against persistent problems, 
in order to identify children whose difficulties are
least likely to resolve without intervention. This
would involve a substantial training commitment,
both in basic training and at the level of in-service
training of the professionals concerned. The pro-
fessional group likely to be most involved in the
provision of such training would be speech and
language therapists. There is currently little 
explicit recognition of the need for this type of
support, particularly where clinical services are
purchased according to individual contacts, and 
do not necessarily recognise the broader training
commitment. This would need to be recognised 
by health commissioners.

Other forms of identification would also 
merit investigation. For example, the shift to the
empowerment of parents may suggest that there
may be a case for the distribution of appropriate
information to all parents through, for example,
the Personal Child Health Record, readily available
literature, and other locally appropriate means of
dissemination. Parents could then be encouraged
to make use of ‘drop-in’ speech and language
therapy clinics, which could then respond to
parental need as it arises. While this may be an
appealing option, the evidence in favour of it 
has yet to be examined.

There is also a case to be made for health visitors
and other child-care professionals to be actively
involved in the process of intervention with children
where concern has been expressed. In some health
trusts, health visitors are already involved in parent–
child interaction programmes supporting a range of
families in need. It would be appropriate to explore
the possibility of increasing the remit of such groups
to include speech and language work in the early
years. This could be construed as a process of stop-
ping children becoming cases, that is reducing
incidence, rather than providing remediation, which
seeks to reduce prevalence. This would constitute
primary rather than secondary prevention.

At this stage, despite some promising data from
early intervention studies, there is insufficient
evidence for prioritising very early intervention
(under 2 years) relative to later intervention for
primary speech and language delays. Effectively

remediating more entrenched difficulties in the
early school years using intervention approaches of
confirmed validity may be a more realistic use of
resources than concentrating on very early delays
with an uncertain prognosis. Progress is likely to be
made on this issue once Ward’s follow-up study of
children identified and treated in the second year
of life has been completed.

The data support the adoption of indirect models
of intervention relative to the more traditional
direct models for all language difficulties, though
not for speech delays. There needs to be further
exploration of the effectiveness of different
intermediaries, such as parents, teachers and
nursery staff.

The wide adoption of indirect approaches to
intervention would have considerable implications
for the speech and language therapy profession,
adding momentum to the shift to the consultative
role for the speech and language therapist. This, 
in turn, is likely to lead to modification of the 
basic training for speech and language therapists.
Increased emphasis would need to be placed on
teaching related to adult learning styles to reflect
the shift of the focus of intervention from the child
to the intermediary.

Indirect methods are likely to require increased
levels of active involvement in the therapeutic
process on the part of the intermediary. This may
prove unduly onerous for some people who may be
unwilling to accept such a commitment. This will
almost certainly raise the question of how the service
best meets the needs of the children concerned.

Recommendations for research

While it is possible to address some of the research
issues within a specific educational or medical
paradigm, the authors would wish to stress the need
for interagency collaboration at a research level.

Studies
There is a need for a systematic review to provide
complementary data on educational outcomes.
This would be of considerable value to educational
and health services and the joint funding of such a
review would provide a useful starting point for the
development of a combined research strategy
between the two agencies.

There is a good case for a systematic review of
evidence comparing interventions, including
treatment 1 – treatment 2 – no control designs,
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which were not included in the present study. Such
a review would prove very valuable in informing
clinical and educational practice relating to speech
and language delay.

Prevalence
Prevalence rates need to be established in different
populations using an agreed definition of case
status. It is likely that such a definition will involve 
a composite of performance on standardised proce-
dures and clinical judgement. It will be particularly
important to establish differential levels of need
across social classes and in bilingual and ethnically
diverse populations. As a first step, there is a need
for the collection of national figures with a view to
developing a consensus of which children need to
be treated.

Natural history
The issue of natural history is inherently proble-
matic because it is almost impossible to factor out
the effects of environmental modifications, be they
educational or therapeutic. There is a need to
develop predictive models which incorporate levels
of intervention together with linguistic, familial
and neurodevelopmental information.

Intervention
Controlled trials and complementary experimental
single-subject studies are required. These should
address the following issues:

• the extent to which it is possible to provide suc-
cessful interventions for children whose difficul-
ties would not otherwise resolve spontaneously

• the relative value of early versus late intervention
• the effects of the same intervention approach 

on different combinations of symptoms (i.e.
receptive/expressive delays versus expressive
delays only)

• the application of different approaches to the
same combination of symptoms.

• the differential effects for different sub-groups 
in the population.

This review raises the possibility of synthesising
intervention outcomes to develop ‘benchmarks’ of
therapeutic effect. Further work could explore the
value of developing such indicators as performance
measures in clinical audit.

Given the potential value of indirect intervention, 
it is important that studies are carried out identify-
ing the characteristics of parents and carers who
are most likely to succeed with indirect inter-
vention approaches. It is also important to evaluate
alternative methods of working with potential

intermediaries who cannot make such a
commitment to therapy.

The value of a shift from secondary to primary
prevention in the very early years would need
further investigation before any recommendation
regarding such an approach could be made.

Future studies need to be designed with sufficient
sample size to ensure adequate statistical power and
provide protection against Type II error.

Screening
An identification procedure with good predictive
validity would make a considerable contribution to
this field. This may involve providing better data on
existing measures. Alternatively, there is a case for
incorporating findings from natural history and
intervention studies into a scale that could be used
by primary-care workers and parents.

The identification process itself needs to be
examined as a comparison between procedures
applied to single populations and as replications
across different populations using the same para-
meters. Where possible, such studies need to be
carried out in the context of intervention studies.

Given that screening for early speech and language
delay does not meet the criteria required for the
introduction of a universal screening programme
but that there is a need to identify the cases
concerned, it is necessary to investigate alternative
methods of identification. In particular it would be
appropriate to consider identification procedures
that place more emphasis on the clinical judge-
ment of the primary-care worker and on the role of
the carer. As an extension of this it would be
valuable to examine the effectiveness of a two-stage
approach to identification, the first stage involving
informed parental judgement, the second a
confirmatory screening procedure or an explicit
diagnosis by an experienced clinician.

As part of the investigation of the screening
process, particular attention needs to be paid to 
the relative costs and utilities of different screen
outcomes. In particular, attention needs to be paid
to false-positive and false-negative outcomes and
the effect that this has on the child, on the family
and on the services. As a preliminary stage, more
data need to be collected on current service
structures and their costs.

Once a robust measure with good predictive
validity has been developed it will be appropriate 
to carry out a screen/no-screen trial.
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Child 1: Expressive language 
delay – persistent
David is the second of two children in a profes-
sional family with no family history of speech and
language delays. Apart from brief periods of ear
infection for which he received antibiotics, he had
no significant medical history. He was a communi-
cative baby, babbling by 1 year. By 18 months he
relied entirely on pointing to have his needs met
and this practice went on until his first word at 
23 months. His vocabulary developed very slowly
and he tended to use gesture accompanied by
vowel sounds. It seemed fairly clear by 30 months
that he wanted to say more than he was able to and
his frustration often ended in tantrums. He started
to use two-word utterances “more ball” and
“mummy car” by 3 years, and was stringing together
short telegrammatic sentences by the time he went
into nursery at 31

/2. He seemed to have a reason-
able level of single-word vocabulary at this stage 
but word combination and particularly modifying
words to mark tense, numbers, etc., were very diffi-
cult for him. Despite his single-word output he
tended to use the same very limited range of verbs,
notably get and do at every opportunity. His
parents reported that he was able to understand
what was said to him, and assessment by a speech
and language therapist indicated that his compre-
hension was indeed within normal limits.

In nursery his language developed but he proved
quite difficult to understand because his speech
seemed very muffled. He appeared very self-
conscious about speaking and tended to hold back
in his peer group rather than commit himself to
speaking in front of them at the request of his
teacher. The initial response of his reception class
teacher was to say that he was shy rather than
delayed in his language development. However, 
his confidence developed through the year but he
remained relatively monosyllabic and tended to
express himself in boisterous games with the other
boys rather than trying to respond verbally.

Although relatively slow in acquiring literacy skills
he moved from whole-word reading to the use of
phonics by about the age of 7 years, much later

than most other children in his class. His writing
was better than his reading and there was some
indication that he preferred writing to speaking 
as a means of expression in class. Nevertheless he
continued to exhibit errors long after they had
disappeared in the work of most of his peers. At 
7 years he was still cause for concern to his teach-
ers. He did not have a statement of educational
need but it was widely recognised that he was only
able to perform appropriately if given plenty of
time to formulate sentences. There was consider-
able concern that he would do very badly on the
standard assessment tasks for speaking and
listening tasks in the National Curriculum.

Child 2: Expressive language 
delay – transient
George is the first child of a family with no history
of speech or language delays. His parents were very
busy people when he was a baby, and although they
spent time with him, they freely admitted that they
did not know what to do to help him because they
had no experience of other young children.

He achieved his motor milestones on time but
showed little interest in communication except 
for pointing at familiar objects to draw them to 
the attention of close family members. Similarly he
showed little interest in adults or children outside
the immediate family. His mother became con-
cerned about his development when he went into a
work place crèche at 26 months and she began to
make comparisons with other children.

Although he was still very ‘clingy’ with his parents
in their presence, he settled well into the nursery
and began trying to communicate with the other
children and with staff members. Initially he
appeared to have difficulty putting words together
but at 27 months he began to use two-word
utterances with one member of staff in the crèche
and obviously enjoyed the response he received.

By 4 years of age he was formulating sentences, and
although they were often rather simpler sentences
that those of many of his peers, they were well

Appendix 1

Case descriptions for delayed speech and 
language development
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formed and his vocabulary was developing well. At
school entry his parents felt sufficiently confident
about his development not to draw it to the atten-
tion of his new school. Despite their apprehension
he adapted well to his new environment and
quickly made friends. Like many children of 5 he
remained reluctant to speak in the group but his
teacher made a special effort to make him more
confident and by the age of 6 he was indistin-
guishable from his peers in all his academic
subjects, including his reading and writing.

Child 3: Speech delay – persistent

Joe was difficult to feed as a baby but his parents
put it down to his having been born 6 weeks pre-
maturely and to his just being a ‘difficult’ child.
Like most babies he was a very messy feeder but this
continued into his second year. His father was
reported to have been hard to understand as a
child and although he speaks clearly now, he
remembered struggling with his literacy skills as a
child, and as an adult rarely reads for pleasure.

By 2 years Joe made noises and clearly was trying 
to express himself, modifying his vowel sounds but
tending to retain a single /d/ sound in the place 
of all initial consonants, and omitting final conso-
nants. At this stage he was completely unintelligible
to all but his closest family. By his third birthday he
continued to be very difficult to understand and
still tended to dribble when he was tired. His
expressive language was very limited even though
he often attempted to communicate. By contrast,
his comprehension was reported to be within
normal limits. His parents commented on his
clumsiness, though no referral was made 
to physiotherapy.

Other children found him difficult to under-
stand in nursery. Although this did not seem 
to concern them when he started in nursery, 
by the time he reached school age they had
become very aware of his difficulty and would
comment on it to the teacher. At 4 years he
suddenly became very self conscious and refused 
to try to speak. His speech did improve, partic-
ularly following a period in speech and language
therapy. This consisted of his practising sounds,
which he found very difficult, and listening to
differences between sounds. In fact, he was 
usually able to discriminate between sounds
particularly if they were presented to him in 
single words. But when he tried to formulate 
his own sentences he had to struggle to convey 
his message.

In school he also struggled with reading. He 
found it very difficult to progress from the single-
word reading stage to developing his phonic skills.
By 7 he had become clearer in his speech, partic-
ularly when talking about familiar topics, and he
was making progress with his literacy skills. After
the 7-year standard assessment tasks he was given 
a statement of educational need and provided with
regular speech and language therapy. By the age 
of 9 his speech difficulties had largely resolved,
though his speech sometimes became less intelli-
gible if he was tired or stressed. His literacy skills
remained problematic for many years to come.

Child 4: Speech delay – transient

Jean’s birth was normal and her early years were
without medical complications except for the usual
round of coughs and colds and a mild fluctuating
hearing loss. She was a few months slower at
starting to speak relative to other children in the
crèche, which she attended from her first birthday.
Her mother was not particularly worried about this
because her older sister had also been a little slow
and it had not made any difference to her progress.
By 21

/2 years she had started to put two words
together but it was impossible for anyone apart
from her mother to understand what she was
saying. Her mother admitted that out of context
she often found it hard to decipher Jean’s intended
meaning. She was referred by her health visitor to 
a speech and language therapist who noted phono-
logical delay characterised by a highly systematic 
set of errors – in particular, she had no evidence 
of fricatives (/f/s/sh/) and only two plosives
(/d/b/). Her vowel system was intact. At this
assessment her receptive language was reported 
to be within normal limits. By the 6-month review,
she had started to use some fricatives in word-
initial position and now had a reasonable range of
plosives. She was intelligible to immediate family,
but strangers still found her very difficult to under-
stand. Assessment of her discrimination of speech
sounds indicated that she could perceive the
differences between the sounds that she still was
not able to produce. At this stage (3;9 years) she
was in nursery and had not started to become self
conscious about her speech. She received some
speech and language therapy for a limited period.
The work focused on her production of sounds. 
By 4;6 she was able to produce most of the speech
sounds in single words but was still having difficulty
producing all of them correctly. This meant that
she was sometimes reluctant to volunteer explan-
ation in class. She was recognising familiar words
and had made some progress into the orthographic
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stage of literacy development. Her teacher noted
that Jean was of a comparable level to all the other
children in the class.

Child 5: Expressive/receptive
language delay – persistent
Natalie’s birth was difficult. She was born at full
term but spent a week in intensive care. She was
discharged and not followed-up by her local child
development centre. Her mother reported that she
was a quiet baby, something which she welcomed at
the time. There was a family history of slow lang-
uage development. Natalie passed her 8-month
developmental check but when she went back at 
18 months her health visitor felt that she ought to
be communicating more, and after reviewing her 
3 months later, referred her for speech and lang-
uage therapy. Assessment indicated that her
parents found her to be a difficult child to com-
municate with, which resulted in their leaving her
to her own devices. She had a toy doll which she
enjoyed carrying around but she showed little
evidence of exploratory representational and later
symbolic play. She turned to her name but found it
difficult to listen to what was said to her, tending to
flit from situation to situation without commenting
on what she found. She was referred for audiology
and was found to have normal hearing and middle-
ear pressure. She went into nursery at 3 years and
observations revealed that she continued to spend
a considerable amount of her time moving from
one activity to the next and interacted relatively
little with the other children. She was referred to
her local child development centre at 3;3 years
where she was found to have a developmental
quotient within normal limits, albeit in the low
average range. Her behaviour was described by her
parents as ‘difficult’. She was prone to tantrums of
frustration and went through periods of soiling.
Occupational therapy and physiotherapy reports
suggested that she was having difficulty with some
hand–eye coordination tasks and was not generally
very well coordinated in her gross motor skills. In
both cases the level of difficulty was not sufficient 
to warrant intervention.

She attended for relatively brief speech and
language therapy groups between 3 and 4 years
and, although these often helped her parents
interact more effectively with her and improved her
listening and comprehension skills, she continued
to have expressive and receptive language scores
ranging between –1.7 and –2.3 SDs below the
mean. In addition it was noted that her speech 
was not as clear as that of most of her peers and 

she had a tendency to stammer when under any
sort of pressure. By 41

/2 she was put forward for a
statement of educational need and was admitted to
a language unit integrated within a mainstream
school shortly afterwards. She responded well to
the highly structured day of the unit because it
seemed to enable her to predict more of what was
expected within school. Her concentration began
to become more integrated and she became more
compliant within the class. Her comprehension on
standardised testing improved somewhat but the
standard score remained well outside normal limits.
Her speech improved but her ability to convey
concepts remained very limited. The more abstract
the language required of her the more apparent
her difficulties became. For example, while she
could talk about a picture placed in front of her
she found it very difficult to express temporal con-
cepts, in part because she lacked the sequencing
abilities, but also because she could not mark the
necessary changes to the verbs concerned. 

Literacy presented a range of problems for her.
Indeed by 7 years of age she could do no more
than recognise a handful of words. The only
strategy she had for dealing with unfamiliar words
was to identify the first letter and then search for 
a word of equivalent length which started with that
letter. Natalie continued to experience difficulties
related to her language but these difficulties were
often construed rather differently by her school
teachers. She struggled with all areas covered by
the standard assessment tasks at 7 years, most
notably her speaking and listening skills, her liter-
acy and her maths work. She found it hard to relate
to many of her peers, preferring to spend time with
children in the nursery, presumably because they
had equivalent levels of communication skill. Many
teachers expressed concerns that she was develop-
mentally delayed. Full developmental review
indicated that she continued to have dispro-
portionate difficulties in her language relative 
to her non-verbal skills.

Child 6: Expressive/receptive
language delay with associated
pragmatic difficulties – persistent
Miles was the last of a family of five children. 
He was born at full term and presented with no
medical difficulties except for febrile convulsions 
in his first 3 years. Looking back his parents
described him as an irritable and fractious baby.
However, nothing was done about this at the time.
By 18 months he actively seemed to resist adult
attentions, though he would point to indicate
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needs. He used his first words at 31
/2 years: by this

time his parents had expressed concern and had
had him assessed in his local paediatric assessment
centre. The assessment signalled a primary lang-
uage delay with both expression and comprehen-
sion affected. It was noted that he spent a consider-
able time watching television and became very
excited when favourite advertisements appeared on
the screen. He exhibited very little symbolic play.
Although he recognised the function of most toys
he would not choose to play with them and was not
apparently able to transform them in a symbolic
manner. He enjoyed familiar routines and became
anxious if they were altered for any reason. He
continued to present as an awkward child prefer-
ring his own company to that of his peers much of
the time, though by 4 he was relating to adults.
Standardised language assessment at 4 years
indicated receptive and expressive scores both
more than 2 SDs below the mean. A common
observation in the notes indicated a recognition
that his difficulties were not confined to his lang-
uage skills and that there was an unusual quality 
to his interaction, suggesting high levels of anxiety
associated with the process. He initiated interaction
infrequently and when he did, it was often unsuc-
cessful. On these occasions he seemed to have 
no way of renegotiating with his peers to get the
conversation going again. He continued to show 
a considerable interest in the television and was 
by now repeating familiar passages.

Although he remained quite withdrawn when he
started in school, his teacher noted his apparently

advanced memory of familiar topics and his 
highly developed reading skills. He also demon-
strated an ability to manipulate numbers. On
testing he showed a difficulty reading for meaning
but his structural literacy skills meant that he was in
advance of most children in his class at the begin-
ning of the school year. This advantage had largely
disappeared by the end of the year but he remain-
ed relatively able in this respect. When formally
tested at 6 years of age his comprehension seemed
to have improved considerably. He responded well
to the highly structured format of the testing
environment. Indeed his performance in these
circumstances was much better than would be
anticipated given his class performance. He stood
out in any social activity as being completely unable
to understand what his peers were talking about
once they started to joke or make use of complex
inference. This pattern of a positive response to
highly decontextualised language relative to his
difficulties with language in context remained 
one of the characteristics of the profile of his
communication skills. In terms of his other class-
room performances he continued to perform very
erratically, apparently enjoying tasks to which he
could apply rote learning strategies but finding it
very difficult to discuss the results. While this diffi-
culty was less apparent in his first year in school, 
by year 3 it had begun to separate him out from
other children. Inevitably this presented him with
disproportionate difficulties in the speaking and
listening tasks of the National Curriculum. Of
greater concern was his continuing difficulty in
forming friendships.
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The literature on intervention for children 
with speech and language delays covers four

broad areas:

• didactic approaches
• naturalistic approaches
• hybrid approaches
• other approaches.

These reflect common practice, though speech 
and language therapists and educationalists do 
not necessarily explicitly conceptualise their 
work in this way. For example, they may draw 
upon more than one approach at any one time 
and may make client-focused modifications as 
the interventions progress. These approaches
provide a broad framework but do not in
themselves presuppose a rationale for the 
target behaviours selected. Similarly they do 
not presuppose the location of therapy which 
may take place in the home, the clinic or the
educational environment.

Didactic approaches

Terms that are often associated with this 
approach are elicited imitation or mand modelling.
In essence, the child is given a model of a sound, 
a word, a communication behaviour or a syntactic
construction, and a direct attempt is made to elicit
the child’s production of that model. Usually this
happens after a number of presentations of the
model. Programmes vary as to the amount of time
they allocate to input activities, or activities 
devoted to providing the child with the correct
form of the utterance. Similarly there are differ-
ences with the methods used to elicit the required
form. In some cases the therapist will use positive
reinforcement of a verbal nature, in others a
reward system based on an immediate or 
deferred reward will be used.

This technique has been widely used for the
teaching of vocabulary items and speech sounds,
though over the years the emphasis has shifted
from the elicitation to the modelling stage. It has
also been used in the teaching of syntax and skills
related to the social use of language (e.g. turn
taking or conversational initiation).

Advocates of this approach suggest that it is
successful in providing a quick therapeutic
response when the targets are transparent.
Whether or not it is possible to demonstrate
generalisation of the acquired behaviours has 
been the subject of some investigations. It has 
been questioned by those who believe that the
child is inherently programmed to identify lang-
uage rules. It is seen as teaching specific behavi-
ours, not encouraging the child to make the links
for themselves, and promoting the learning of
language in a social vacuum. The argument runs
that children are not normally taught language 
in such an explicit fashion and that it does not,
therefore, make sense to adopt this technique 
in intervention. By contrast, advocates suggest 
that the children concerned are not making these
links because the nature of their language diffi-
culties stops them from doing so and that formal
training of this type is the only way forward.

In practice, elicited imitation is a constituent part
of most intervention programmes because a child’s
expression is often the only way to measure change
following intervention.

Naturalistic approaches

Terms which have been used to describe this
approach are interactionist or incidental teaching.
This group of therapies emphasises the need for
generalisation of any language gains and seeks to
emulate the context in which language is learned
in the normal process of language acquisition.
They are widely used with children in the very 
early stages of language development, though it 
has also been adopted in the later stages of the
therapeutic process once specific skills have been
trained. For example, it has been used as a means
of promoting generalisation once specific sounds
have been taught. 

Therapy is aimed at promoting functional lang-
uage and frequently involves parents as active
participants in the process. There are a series 
of underlying behaviours adopted by the adults,
most notably ‘contingent responsiveness’, by which
the parent or therapist responds to the focus of
attention of the child rather than imposing a

Appendix 2
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different context specifically geared to therapeutic
ends. One programme that clearly articulates the
aims of the naturalistic approach is the Hanen
Early Language Parent Programme which speaks 
of the ‘3 As’: Allowing the child to lead, Adapting
to the child’s needs, and Adding language at an
appropriate level to that of the child. For example
if the child is at a single-word level, the adult will
model the intended response adding another
relevant word. The child says “Bus” and the adult
says “Yes, that’s a big bus” or “That’s your bus”. The
involvement of the parent encourages the use of
these techniques in the home as well as in the
therapeutic/educational context.

Most therapeutic strategies involved in naturalistic
approaches to intervention are general in nature
and there is some question as to how effective the
training is in promoting specific linguistic behavi-
ours. However, if one assumes that this approach 
is promoting the development of the child’s exist-
ing language functioning rather than specifically
teaching new words it is firmly rooted in 
normal development.

Hybrid approaches

Hybrid approaches are a combination of didactic
and naturalistic approaches. A term commonly
used to describe hybrid approaches is milieu
therapy. This refers to intervention programmes
that explicitly draw on both didactic and natural-
istic techniques. In some cases these are explicitly
listed as a part of the therapy programme and
commonly include mand modelling, incidental
teaching, and time-delay techniques (when a con-
trolled response period is inserted to encourage
the child to respond). A typical example might be
intervention with a child targeting the compre-
hension of two-word constructions using a verb and
an object. The therapist/teacher might set up the
context such that a child (either on his own or with
other children) is presented with a series of objects.
The function of each object is modelled perhaps
five times (you kick the ball). The set of objects is
introduced on another occasion perhaps with some
other children and the time delay introduced
(What do you do with this? You....... kick ball. The
teacher waits for a response and after an allotted
time models again if the child has not produced 
it). All the other adults in the child’s environment
model the verb + object construction to the child
where appropriate. Once it has been established 
it is then appropriate to incorporate the mand
approach in which the teacher explicitly asks the
child to repeat the construction. Finally, the 

effect is measured in terms of the extent to which
the construction is generalised to other situations.
For most children a number of such goals would 
be monitored simultaneously.

Although this approach is particularly clearly
articulated in intervention studies from the USA it
probably mirrors much of the work in ‘language
units’ in the UK. These are units set up to provide
structured input to children with primary language
delays. They are usually placed within a mainstream
school and the children benefit from both the
specialised structured input and from the oppor-
tunity to integrate into the mainstream class with
their peers.

Other approaches

Teachers and therapists are constantly exploring
different ways to promote language development
and this results in the development of new tech-
niques some more and some less naturalistic. To
indicate something of the range four are illustrated
below ranging from the highly context dependent
to the largely context free. 

Non-directive therapy
This approach is largely intended for children 
who are non-communicating or for whom the
experience of communication is perceived as
threatening. The child chooses a topic usually 
from a predetermined set of materials, and 
chooses how to use the space in the room. The
therapist then sits at an appropriate distance from
the child and provides a running commentary on
whatever it is that the child is choosing to do with
the materials. The purpose of such an approach 
is to give the child a favourable experience of
communication and to promote initiation. While 
it might involve the definition of interaction 
targets the outcomes for such an approach 
tend to be general in nature.

Auditory training
This approach assumes that the underlying
difficulty for the child is attention to the auditory
medium. This may be as a function of intermittent
hearing loss or a more specific inability to process
sounds or a general inattention associated perhaps
with hyperactivity. The teacher/therapist encour-
ages the child to listen and look at the source of a
sound, to discriminate its meaning and to respond
accordingly. There is often a strong behavioural
component in the intervention. The child is
rewarded as a direct response to the improved
listening skills. Auditory training is widely used 
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as a part of intervention with most children with
speech and language delays. It has a more specific
application when applied to listening to and
discrimination of specific phonemes. This latter
application is common as a component of
interventions for speech delays.

Comprehension monitoring
This is a multi-stage approach designed to 
promote the attention and comprehension skills of
language-delayed children. It focuses on providing
the children with appropriate strategies for coping
with conversations. Good listening behaviours are
modelled and the child is encouraged to reflect on
what makes for good listening and the effect that it
has on an interaction and on the way they feel
about it. Children role play good and poor listen-
ing behaviours to establish control over their own
communicative behaviours. Children are then
given direct and indirect models of appropriate
ways of eliciting information from others and of
ways of retaining requests for long enough to
process them. Particular requests are given to the
child in which insufficient information is provided
for the child to respond appropriately. The child 
is then encouraged to reflect upon what it was 
that made it difficult for him to understand. 
The situation is then manipulated so that, for
example, a child has to ask for further information
from a teacher who mumbles or has to ask the

meaning of unfamiliar but crucial words in 
a story. 

Cognitive therapy
At any given time therapists and teachers are
involved with both the behavioural and the cogni-
tive aspects of intervention. For many children it
may be necessary to obtain a clear insight into how
the child processes language. Specific processing
difficulties may be remediated by asking the child 
to reflect on specific linguistic structures. Widely
used with older language delayed children and 
with adults with acquired language disorders, this
approach often involves presenting structured
materials to the client, and modelling an appro-
priate response such as selecting pairs of similar
sounding words or words which are semantically
similar. Thereafter the child is asked to make
judgements about the appropriacy of certain com-
binations of words (“Which ones go together?”) or
the grammaticality of specific sentences. The logic
behind this approach is that, although largely free
of the context it is highly specific in the linguistic
domains that it is able to tap. Furthermore, the
emphasis on internal processes rather than external
behaviours is intended to show that the child has
the prerequisite linguistic knowledge to communi-
cate effectively. In essence it is intended to access
the child’s thought processes rather than the more
obviously behavioural aspects of communication.
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Database searches
Cochrane library database search
Cochrane Database of Systematic Reviews (CDSR)
Database of Abstracts of Reviews of 
Effectiveness (DARE)
The Cochrane Controlled Trials Register (CCTR)
The Cochrane Review Methodology 
Database (CRMD).

Terms searched
• speech therapy 
• language therapy
• speech delay
• speech screening
• language delay
• language screening
• language & child & therapy
• child voice
• child language disorder
• child speech disorder
• speech delay identification
• language delay identification
(All terms searched with AND operator as no
phrase searching available.)

Result
For all terms except ‘speech therapy’: no references
found or no useful references for required age
range. For the term ‘speech therapy’ three
references were found.

Decision process for selecting
literature databases
CROS and DialIndex search 
across databases
Both CROS and DialIndex search mechanisms were
used, as their coverage of databases is not the same. 

Sections searched 
CROS: 80 (Social Sciences and General reference). 
DialIndex: EDUCAT, LANGUAGE, MAGTEXT,
MEDTEXT, SOCSCI, MEDICINE, PSYCH
(This gave access to 60 DialIndex files).

Terms searched
A. (speech or language) and screening
B. language and children and therapy

Analysis
The searches produced rankings of databases.

The following databases featured in the top 10 rank-
ings but were excluded because they were searched
on a full text basis, which did not compare with the
non full text searches: Reuter Textline: 80–88;
89–92; 93–; IAC Magazine Database 59–.

The following databases were excluded by inspec-
tion, their emphasis being away from our field: 
IAC Business ARTS; IAC (SM) Health & Wellness
DB(SM); CAB Health (= HUMN); Health star;
Management Contents (= MGNT); AMA Journals;
Asia/Pacific Business Journals; Mental 
Health Abstracts.

Each term (A and B) yielded two rankings, one
each from CROS and DialIndex (see below).

A. (speech or language) and screening 

B. language and children and therapy

Appendix 3

Sources of information and search strategies

CROS DialIndex

1. ERIC 1966 1. ERIC 1966
2. Psychological 2. EMBASE 1974

INFO Psychological 3. MEDLINE 1966
Abstracts 4. Psychological 

3. Current Contents INFO 1967
1992 5. Dissertation Abstracts

4. Dissertation 6. Biosis Previews 1969
Abstracts 1861

5. Social Scisearch 
1972

6. CINAHL 1983 

CROS DialIndex

1. Psychological 1. LLBA
INFO Pyschological 2. EMBASE 1974
Abstracts 3. MEDLINE 1966

2. ERIC 4. Psychological INFO 
3. Current Contents 1967
4. CINAHL 1983 5. ERIC 1966
5. Social Scisearch 6. Scisearch

(= BIDS)
6. Dissertation 

Abstracts
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Conclusion
Databases selected for the review:

• EMBASE
• MEDLINE
• ERIC
• PsychINFO (= PsychLit)
• CINAHL
• LLBA

This assumes that the coverage of 
Current Contents is within the other 
databases selected.

Unpublished literature:
database searches
Two databases dealing with unpublished literature
were scanned for any relevant material.

System for Indexing Grey Literature 
in Europe (SIGLE)

Terms searched
• speech therapy
• (screening-methods) AND speech
• speech disorders
• screening AND speech
• language disorders

Result
No relevant records found.

BOSTON SPA CONFERENCES 
(British Library database)

Terms searched
• speech disorders
• language disorders
• speech AND screen$
• speech therapy
• language therapy
• early intervention
• therapy efficacy
• therapy outcome

Result
Seven references found for consideration.

Search strategies for 
literature databases
Details of search terms for the following databases
are presented below: CINAHL, EMBASE, ERIC,
LLBA, MEDLINE, PsychLit.

CINAHL strategy
OVID 1982–November 1996.

/ denotes thesaurus term entry
.tw denotes free text search

Set Search Results

001 language disorders/ 152
002 exp speech disorders/ 410
003 voice disorders/ 50
004 communicative disorders/ 110
005 “Verbal Impairment (Saba HHCC)”/ 0
006 “Impaired Verbal Communication 

(NANDA)”/ 11
007 or/1-6 672
008 (speech or language or voice or 

verbal).tw 2486
009 (impair$ or delay$ or problem$ or 

disorder$ or retard$ or disabilit$ or 
difficult$ or handicap$).tw 22699

010 8 adj5 9 365
011 7 or 10 865
012 limit 11 to (infant or preschool 

child or child) 280
013 11 and (child$ or baby or babies or 

infant$ or toddler$ or preschool$) 225
014 12 or 13 294
015 morbidity/ 389
016 prospective studies/ 4419
017 epidemiology/ 517
018 research methodology/ 2393
019 cross sectional studies/ 1346
020 (prevalen$ or incidence or 

morbidity).tw 4606
021 or/15-20 12434
022 21 and 14 28
023 child development disorders/ 258
024 health screening/ 1233
025 health promotion/ 2567
026 language tests/ 140
027 language/ev 43
028 clinical assessment tools/ 2468
029 nursing assessment/ 2838
030 “referral and consultation”/ 881
031 diagnosis, developmental/ 211
032 risk factors/ 4874
033 denver developmental screening 

test.tw             37
034 (reynell or fluharty).tw 4
035 development inventory.tw 19
036 (parent$ adj3 (checklist$ or survey$ 

or questionnaire$)).tw 162
037 (screen$ or test$ or diagnos$ or 

predictive or predictor$ or detect$ or 
surveillance).tw 23899

038 or/23-37 35072
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039 validation studies/ 894
040 exp predictive validity/ 147
041 “reliability and validity”/ 1804
042 research methodology/ 2393
043 instrument validation/ 827
044 correlation coefficient/ 1321
045 (predictive or concurrent$ or valid$ 

or reliab$ or standardi$ or sensitivity 
or specificity).tw 6967

046 or/39-45 11363
047 38 and 46 5052
048 47 and 14 22
049 language therapy/ 21
050 speech therapy/ 135
051 speech-language pathology/ 79
052 “rehabilitation, speech and language”/ 105
053 (therap$ or treat$ or interven$ or 

rehabilit$ or train$ or educat$ or 
teach$ or program$ or facilitat$).tw 67294

054 (imitation or stimulation or milieu).tw 1055
055 parent child interaction.tw 17
056 or/49-55 67958
057 random assignment/ 849
058 (random$ adj5 (allocat$ or assign$ 

or control$)).tw 1230
059 ((singl$ or doubl$ or trebl$ or tripl$) 

adj5 (blind$ or mask$)).tw 293
060 exp clinical trials/ 1998
061 (clinical$ adj5 trial$).tw 739
062 (placebo$ or random$).tw 3478
063 clinical research/ 1621
064 control group/ 199
065 nonrandomized trials/ 13
066 therapeutic trials/ 4
067 experimental studies/ 1059
068 program evaluation/ 1757
069 evaluation/ 221
070 evaluation research/ 1897
071 comparative studies/ 3963
072 exp pretest posttest design/ 816
073 (control$ or prospectiv$ or 

volunteer$).tw          12774
074 (compar$ adj5 (report$ or stud$ or 

trial$)).tw        2586
075 exp quasi-experimental studies/ 715
076 (multiple baseline$ or time series or 

quasi?experimental).tw 122
077 or/57-76 25725
078 77 and 56 12200
079 78 and 14 38
080 “outcomes (health care)”/ 2800
081 exp prospective studies/ 4454
082 cross sectional studies/ 1346
083 prognosis/ 590
084 research methodology/ 2393
085 follow?up.tw. 214
086 (natural adj3 history).tw     123

087 (prognosis or outlook or future or 
prospective).tw 8050

088 or/80-87       17801
089 88 and 14    29
090 *down syndrome/ 166
091 *mental retardation/ 686
092 *mental disorders/ 1052
093 *cerebral palsy/ 306
094 *hearing disorders/ 374
095 *autism/ 93
096 or/90-93 2168
097 or/91-95 2474
098 review.pt. 7676
099 meta analysis/ 194
100 review literature/ 0
101 meta?analy$.tw.   1
102 (systematic$ adj4 (review$ or 

overview$)).tw          61
103 or/98-102 7867
104 103 and 14 and 38  13
105 103 and 14 and 56 17
106 22 not 96  28
107 48 not (96 or 106) 18
108 79 not (97 or 106 or 107) 24
109 89 not (97 or 106 or 107 or 108) 4
110 104 not (96 or 106 or 107 or 108 

or 109)             8
111 105 not (97 or 106 or 107 or 108 

or 109 or 110) 9

EMBASE strategy
TELNET BIDS 1980–December 1996.

Upper case represent searching on EMTREE 
terms
Lower case represent searching text across title,
keywords and abstract

1. exp LANGUAGE DISABILITY
2. exp SPEECH DISORDERS
3. VOICE DISORDERS
4. LANGUAGE DEVELOPMENT DISORDERS
5. speech development
6. communication disorder
7. speech impair*, speech delay*, speech

problem*
8. speech disorder*, speech retard*, speech

disabilit*
9. speech difficult*, speech handicap*
10. language impair*, language delay*, language

problem*
11. language disorder*, language retard*,

language disabilit*
12. language difficult*, language handicap*
13. voice impair*, voice problem*
14. voice disabilit*
15. voice difficult*, voice handicap*
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16. 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15
17. exp CHILD
18. child*, baby , babies
19. infant* , toddler* , preschool*
20. 17,18,19
21. 20 AND 16
22. DOWN SYNDROME

search as major thesaurus term
23. MENTAL RETARDATION

search as major thesaurus term
24. CEREBRAL PALSY

search as major thesaurus term
25. MENTAL DISORDERS

search as major thesaurus term
26. HEARING DISORDERS

search as major thesaurus term
27. AUTISM

search as major thesaurus term
28. 22,23,24,25
29. 23,24,25,26,27
30. exp MORBIDITY
31. EPIDEMIOLOGY
32. prevalen*, incidence , morbidity
33. 30,31,32
34. 33 AND 21
35. 34 NOT 28 prevalence set
36. exp SCREENING
37. LANGUAGE TEST
38. POPULATION SURVEILLANCE
39. screen*, test*, diagnos* 
40. predictive, predictor*, detect*, surveillance
41. denver developmental screening test
42. reynell, fluharty 
43. development inventory
44. parent* checklist* 
45. parent* survey* 
46. parent* questionnaire*
47. 36,37,38,39,40,41,42,43,44,45,46
48. exp EVALUATION STUDIES
49. PREDICTIVE VALUE OF TESTS
50. “SENSITIVITY AND SPECIFICITY”
51. REPRODUCIBILITY OF RESULTS
52. exp STATISTICAL ANALYSIS
53. predictive
54. concurrent* 
55. valid* 
56. reliab* 
57. standardi* 
58. sensitivity 
59. specificity 
60. 48,49,50,51,52,53,54,55,56,57,58,59
61. 47 AND 21
62. 61 AND 60
63. 62 NOT 28
64. 63 NOT 35 screening evaluation studies
65. SPEECH THERAPY
66. SPEECH PATHOLOGY

67. SPEECH REHABILITATION
68. therap* 
69. treat* 
70. interven* 
71. rehabilit* 
72. train* 
73. educat* 
74. teach* 
75. program* 
76. facilitat*
77. imitation 
78. stimulation 
79. milieu
80. parent child interaction
81. 65,66,67,68,69,70,71,72,73,74,75,76,77,78,

79,80
82. RANDOMIZATION
83. RANDOMIZED CONTROLLED TRIAL
84. placebo* 
85. random*
86. singl* blind*
87. doubl* blind*
88. singl* mask*
89. doubl* mask*
90. exp CLINICAL TRIALS
91. RESEARCH DESIGN
92. clinical* trial*
93. compar* report* 
94. compar* stud* 
95. compar* trial*
96. control* 
97. prospectiv* 
98. volunteer*
99. multiple baseline* 
100. time series 
101. quasi experimental, quasi-experimental
102. 82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,

97,98,99,100,101
103. 21 NOT 29
104. 103 AND 81 

AND 102 therapy evaluation studies
105. exp OUTCOME ASSESSMENT 

(HEALTH CARE)
106. PROGNOSIS
107. follow-up , follow up
108. natural* history
109. prognosis
110. outlook 
111. future 
112. prospective
113. 105,106,107,108,109,110,111,112
114. 103 AND 113 natural history studies
115. REVIEW LITERATURE
116. review* in TI
117. meta?analy*
118. systematic* review* 
119. systematic* overview*
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120. 115,116,117,118
121. 120 AND 47 AND 21 reviews of screening
122. 121 NOT 28
123. 120 AND 81 AND 103 therapy reviews 

Deduplication then took place at the level of the
reference manager software.

ERIC strategy
National Information Services Corporation
1966–September 1996.

NB. The searches for each section (ie. prevalence,
screening, screening review, intervention, intervention
review and natural history) were carried out individ-
ually due to a 30-line limit on search strategies. 
Therefore, the search strategy below will serve 
as a representation of those individual search 
strategies.

1. exp LANGUAGE IMPAIRMENTS or exp
SPEECH IMPAIRMENTS or kw=(LANGUAGE
ACQUISITION or LANGUAGE
DEVELOPMENT or LANGUAGE
IMPAIRMENTS or ARTICULATION
[SPEECH] or DEVELOPMENTAL
DISABILITIES or COMMUNICATION
DISORDERS)

2. (speech OR language OR voice OR verbal)
near3 (impair* OR delay* OR problem* OR
disorder* OR retard* OR disabilit* OR
difficult* OR handicap*)

3. kw=(CHILDREN or PRESCHOOL
CHILDREN or TODDLERS or
KINDERGARTEN CHILDREN or 
YOUNG CHILDREN)

4. (child* OR baby OR babies OR infant* OR
toddler* OR preschool*)

5. #3 or #4
6. #1 or #2
7. #5 and #6
8. kw=(MENTAL RETARDATION or MENTAL

DISORDERS or CEREBRAL PALSY or
HEARING IMPAIRMENTS or DOWNS
SYNDROME)

9. EPIDEMIOLOGY or INCIDENCE 
or PREVALENCE or RESEARCH
METHODOLOGY or CROSS SECTIONAL
STUDIES) or prevalen* or incidence 
or morbidity

10. (#7 and #9) not #8 prevalence set
11. kw=(SCREENING TESTS or LANGUAGE

TESTS or SPEECH TESTS or DIAGNOSTIC
TESTS or PHYSICAL EXAMINATIONS or
HEALTH PROMOTION or REFERRAL or
DIAGNOSIS or IDENTIFICATION)

12. denver developmental screening tests or

reynell or fluharty or development inventory
or screen* or tests or testing or tested or
diagnos* or predictive or predictor* or
detect* or surveillance

13. #11 or #12
14. kw=(PREDICTIVE VALIDITY or TEST

VALIDITY or TEST RELIABILITY or TEST
CONSTRUCTION) or predictive or
concurrrent* or valid* or reliab* or
standardi* or sensitivity or specificity

15. #13 and #14
16. (#7 and #15) not #8

screening evaluation studies
17. kw=LITERATURE REVIEWS or ti=review or

meta analy*
18. (systematic* near3 (review* or overview*))
19. #17 or #18
20. #16 and #19 reviews of screening
21. kw=(AUTISM or MENTAL RETARDATION or

MENTAL DISORDERS or CEREBRAL PALSY
or HEARING IMPAIRMENTS)

22. kw=(EARLY INTERVENTION or
INTERVENTION or REHABILITATION or
SPEECH PATHOLOGY or SPEECH
THERAPY) or imitation or stimulation or
milieu or parent child interaction

23. therap* or treat* or interven* or rehabilit* 
or train* or educat* or teach* or program* 
or facilitat*

24. #22 or #23
25. (singl* or doubl* or trebl* or tripl*) near3

(blind* or mask*)
26. placebo* or random* or control* or

prospectiv* or volunteer* or multiple
baseline* or time series or 
quasi?experimental

27. kw=(CONTROL GROUPS or
EXPERIMENTAL GROUPS or QUASI
EXPERIMENTAL DESIGN or PROGRAM
EVALUATION or EVALUATION METHODS
or EVALUATION RESEARCH or
COMPARATIVE ANALYSIS or PRETESTS
POSTTESTS or PRETESTING

28. clinical* near3 trial*
29. (compar*) near3 (report* or study or studies

or trial*))
30. #25 or #26 or #27 or #28 or #29
31. #24 and #30
32. (#7 and #31) not #21

therapy evaluation studies
33. #32 and #19 therapy reviews
34. kw=(CROSS SECTIONAL STUDIES or

RESEARCH METHODOLOGY) or follow?up
or (natural near3 history) or (prospective 
OR prognosis OR outlook OR future)

35. (#7 and #34) not #21
natural history studies
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Deduplication then took place at the level of the
reference manager software.

LLBA strategy
WINSPIRS (Silver Platter) 1973–December 1996.

DE denotes descriptor term
Lower case used for free text search

No. Records Request

1 4124 LANGUAGE PATHOLOGY IN DE
2 1458 SPEECH PATHOLOGY IN DE
3 696 ARTICULATION-DISORDERS 

in DE
4 367 VOICE-DISORDERS in DE
5 8940 CHILD-LANGUAGE in DE
6 427 DELAYED LANGUAGE IN DE
7 1063 STUTTERING in DE
8 83 mutism
9 48 echolalia
10 8303 (speech or language or voice or 

verbal) near5 (impair* or disorder* 
or disabilit* or problem* or retard* 
or handicap* or delay* or difficult*)

11 19758 #1 or #2 or #3 or #4 or #5 or #6 or 
#7 or #8 or #9 or #10

12 494 PRESCHOOL-CHILDREN in DE
13 1841 CHILDREN in DE
14 27293 child* or infant* or baby or babies 

or toddler* or preschool*
15 27293 #12 or #13 or #14
16 11776 #15 and #11
17 1207  prevalen* or morbidity or incidence
18 44  epidemiolog*
19 1238  #17 or #18
20 183 #19 and #16
21 130  SPEECH TESTING IN DE
22 131 DIAGNOSTIC TESTS IN DE
23 734 LANGUAGE TESTS IN DE
24 187 MEASURES-INSTRUMENTS in DE
25 28821 screen* or test* or diagnos* or 

predictive or predictor* or detect* 
or surveillance

26 15  development inventory
27 3  denver developmental screening test
28 32 reynell or fluharty
29 75 parent* near3 (checklist* or 

questionnaire* or survey*)
30 28957 #21 or #22 or #23 or #24 or #25 or 

#26 or #27 or #28 or #29
31 431 “TEST-VALIDITY-AND-

RELIABILITY” IN DE
32 59 PSYCHOMETRIC-ANALYSIS in DE
33 669 RESEARCH-DESIGN-AND-

INSTRUMENTATION in DE
34 11351 predictive or concurrent* or valid* 

or reliab* or standardi* or sensitivity 
or specificity

35 11955 #31 or #32 or #33 or #34
36 4930 #35 and #30
37 514 #36 and #16
38 1544  SPEECH THERAPY IN DE
39 2023  LANGUAGE THERAPY IN DE
40 377  PARENT-CHILD-INTERACTION 

in DE
41 70908  therap* or treat* or interven* or 

rehabilit* or train* or educat* or 
teach* or program* or facilitat*

42 4435 imitation or stimulation or milieu
43 426 parent child interaction
44 74093 #38 or #39 or #40 or #41 or #42 

or #43
45 690 RESEARCH-DESIGN in DE
46 430 random* near5 (allocat* or assign* 

or control*)
47 2363 placebo* or random*
48 37 (singl* or doubl* or trebl* or tripl*)

near5 (blind* or mask*)
49 20 clinical* near5 trial*
50 2909 compar* near5 (report* or stud* 

or trial*)
51 9667 control* or prospectiv* or 

volunteer*
52 155 multiple baseline* or time series or 

quasi?experimental
53 15047 #45 or #46 or #47 or #48 or #49 or 

#50 or #51 or #52
54 6914 #53 and #44
55 711 #54 and #16
56 31 LONGITUDINAL-STUDIES in DE
57 744 follow?up
58 72 natural near3 history
59 5569 prospective or prognosis or future 

or outlook
60 6371 #56 or #57 or #58 or #59
61 439 #60 and #16
62 43 DOWNS-SYNDROME in DE
63 1068 MENTAL-RETARDATION in DE
64 39 MENTAL-DISORDERS in DE
65 1 CEREBRAL-PALSY in DE
66 4057 HEARING DISORDERS IN DE
67 360 AUTISM- in DE
68 1146 #62 or #63 or #64 or #65
69 5413 #63 or #64 or #65 or #66 or #67
70 336 LITERATURE REVIEW IN DE,IP
71 3587 REVIEW* in TI
72 55 meta?analy*
73 28 systematic* near4 (review* 

or overview*)
74 3944 #70 or #71 or #72 or #73
75 29 #74 and #30 and #16
76 67 #74 and #44 and #16
77 173 #20 not #68
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78 484 #37 not #68 not #77
79 536 #55 not #69 not #77 not #78
80 317 #61 not #69 not #77 not #78 not #79
81 18 #75 not (#68 or #77 or #78 or #79 

or #80)
82 47 #76 not (#69 or #77 or #78 or #79)

Deduplication then took place at the level of the
reference manager software.

MEDLINE strategy
Silver Platter 1966–December 1996.

Upper case denotes MeSH terms
Lower case used for free text search

1. “LANGUAGE-DISORDERS” / ALL
SUBHEADINGS

2. explode “SPEECH-DISORDERS” / ALL
SUBHEADINGS

3. “VOICE-DISORDERS” / ALL SUBHEADINGS
4. “COMMUNICATIVE-DISORDERS” / ALL

SUBHEADINGS
5. “LANGUAGE-DEVELOPMENT-DISORDERS”

/ ALL SUBHEADINGS
6. #1 or #2 or #3 or #4 or #5
7. impair* or delay* or problem* or disorder* or

retard* or disabilit* or difficult* or handicap*
8. speech or language or voice or verbal
9. #8 near5 #7
10. #6 or #9
11. “INFANT-” OR “CHILD-” OR “CHILD,-

PRESCHOOL” / ALL SUBHEADINGS
12. child* or baby or babies or infant* or toddler*

or preschool*
13. #10 and (#11 or #12)
14. explode “MORBIDITY” / ALL

SUBHEADINGS
15. prevalen* or incidence or morbidity
16. #14 or #15
17. #16 and #13
18. explode “MASS-SCREENING” / ALL

SUBHEADINGS
19. explode “POPULATION-SURVEILLANCE” /

ALL SUBHEADINGS
20. “LANGUAGE-TESTS” / ALL SUBHEADINGS
21. screen* or test* or diagnos* or predictive or

predictor* or detect* or surveillance
22. denver developmental screening test
23. reynell or fluharty
24. development inventory
25. parent* near3 (checklist* or survey* 

or questionnaire*)
26. #18 or #19 or #20 or #21 or #22 or #23 or #24

or #25
27. explode “EVALUATION-STUDIES” / ALL

SUBHEADINGS

28. “PREDICTIVE-VALUE-OF-TESTS”
29. “SENSITIVITY-AND-SPECIFICITY”
30. “FOLLOW-UP-STUDIES”
31. “REPRODUCIBILITY-OF-RESULTS”
32. “STATISTICS,-NONPARAMETRIC”
33. predictive or concurrent* or valid* 

or reliab* or standardi* or sensitivity 
or specificity

34. #27 or #28 or #29 or #30 or #31 or #32 or #33
35. #34 and #26
36. #35 and #13
37. “SPEECH-THERAPY” / ALL SUBHEADINGS
38. “SPEECH-LANGUAGE-PATHOLOGY” / ALL

SUBHEADINGS
39. “SPEECH-PATHOLOGY” / ALL

SUBHEADINGS
40. “LANGUAGE-THERAPY” / ALL

SUBHEADINGS
41. therap* or treat* or interven* or rehabilit* 

or train* or educat* or teach* or program* 
or facilitat*

42. imitation
43. stimulation or milieu
44. parent child interaction
45. #37 or #38 or #39 or #40 or #41 or #42 or #43

or #44
46. “RANDOMIZED-CONTROLLED-TRIALS” /

ALL SUBHEADINGS
47. PT = “RANDOMIZED-CONTROLLED-

TRIAL”
48. “RANDOM-ALLOCATION”
49. random* near5 (allocat* or assign* or

control*)
50. “DOUBLE-BLIND-METHOD”
51. “SINGLE-BLIND-METHOD”
52.  PT = “CLINICAL-TRIAL”
53. explode “CLINICAL-TRIALS” / ALL

SUBHEADINGS
54. clinical* near5 trial*
55. (singl* or doubl* or trebl* or tripl* ) near5

(blind* or mask*)
56. “PLACEBOS” / ALL SUBHEADINGS
57. placebo* or random*
58. “RESEARCH-DESIGN” / ALL

SUBHEADINGS
59. PT = “CONTROLLED-CLINICAL-TRIAL”
60. explode “EVALUATION-STUDIES” / ALL

SUBHEADINGS
61. “FOLLOW-UP-STUDIES”
62. “PROSPECTIVE-STUDIES”
63. control* or prospectiv* or volunteer*
64. COMPARATIVE STUDY IN TI,AB,MESH
65. compar* near5 (report* or stud* or trial*)
66. multiple baseline* or time series or

quasi?experimental
67. #46 or #47 or #48 or #49 or #50 or #51 or #52

or #53 or #54 or #55 or #56 or #57 or #58 or 
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#59 or #60 or #61 or #62 or #63 or #64 or #65
or #66

68. #45 and #13
69. #68 and #67
70. “DISEASE-PROGRESSION”
71. explode “OUTCOME-ASSESSMENT-

(HEALTH-CARE)” / ALL SUBHEADINGS
72. “PROGNOSIS-”
73. follow?up
74. natural near3 history
75. prognosis or outlook or future or prospective
76. #70 or #71 or #72 or #73 or #74 or #75
77. #76 and #13
78. “DOWN-SYNDROME” IN MJME
79. “MENTAL-RETARDATION” IN MJME
80. “MENTAL-DISORDERS” IN MJME
81. “CEREBRAL-PALSY” IN MJME
82. “HEARING-DISORDERS” IN MJME
83. “AUTISM-” IN MJME
84. #78 or #79 or #80 or #81
85. #79 or #80 or #81 or #82 or #83
86. PT=REVIEW
87. “META-ANALYSIS”
88. “REVIEW-LITERATURE”
89. meta?analy*
90. #86 or #87 or #88 or #89
91. #91 and #13 and #26
92. #91 and #13 and #45
93. #17 not #84 prevalence set
94. #36 not #84 not #94

screening evaluation studies
95. #92 not #84
96. #93 or #94
97. #95 not #96 reviews of screening
98. #92 not #85
99. #96 or #97
100. #98 not #99 therapy reviews
101. #69 not #85
102. #101 not #96 therapy evaluation studies
103. #77 not #85
104.  #101 or #96
105. #103 not #104 natural history studies

Deduplication then took place at the level of the
reference manager software.

PsychLit strategy
Silver Platter: 1974–December 1996 (journals);
1987–December 1996 (chapters and books)

DE denotes descriptor term
Lower case used for free text search

1. exp LANGUAGE DISORDERS in DE
2. LANGUAGE DEVELOPMENT in DE
3. LANGUAGE DELAY in DE
4. exp SPEECH DISORDERS in DE

5. SPEECH DEVELOPMENT in DE
6. SPEECH HANDICAPPED in DE
7. EARLY CHILDHOOD DEVELOPMENT 

in DE
8. DELAYED DEVELOPMENT in DE
9. (speech OR language OR voice OR verbal)

NEAR5 (impair* OR disorder* OR disabilit*
OR problem* OR retard* OR handicap* OR
delay* OR difficult*)

10.  (1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8
OR 9)

11. 10 AND AG=CHILD
12. 10 AND (child* OR infant* OR preschool*

OR baby OR babies OR toddler*)
13. 11 OR 12
14. DOWN SYNDROME in DE
15. CEREBRAL PALSY in DE
16. MENTAL RETARDATION in DE
17. MENTAL DISORDERS in DE
18. HEARING DISORDERS in DE
19. AUTISM in DE
20. 14 OR 15 OR 16 OR 17
21. 15 OR 16 OR 17 OR 18 OR 19
22. EPIDEMIOLOGY in DE
23. exp METHODOLOGY 
24. (prevalenc* OR morbidity OR incidence)
25. 22 OR 23 OR 24
26. 13 NOT 20 
27. 26 AND 25 prevalence set
28. SCREENING in DE
29. SCREENING TESTS in DE
30. PHYSICAL EXAMINATION in DE
31. HEALTH EDUCATION in DE
32. HEALTH PROMOTION in DE
33. PROFESSIONAL REFERRAL in DE
34. PROFESSIONAL CONSULTATION in DE
35. DIAGNOSIS in DE
36. AT RISK POPULATIONS in DE
37. (screen* OR test* OR diagnos* OR predictive

OR predictor* OR detect* OR surveillance)
38. denver developmental screening test
39. reynell OR fluharty
40. development inventory
41. parent* NEAR3 (checklist* OR survey* OR

questionnaire*)
42. 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34

OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 
OR 41

43. PREDICTIVE VALIDITY in DE
44. STATISTICAL VALIDITY in DE
45. TEST VALIDITY in DE
46. TEST RELIABILITY in DE
47. TEST CONSTRUCTION in DE
48. TEST STANDARDIZATION in DE
49. (predictive OR concurrent* OR valid* 

OR reliab* OR standardi* OR sensitivity 
OR specificity)
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50. 43 OR 44 OR 45 OR 46 OR 47 OR 48 
OR 49

51. 42 AND 50
52. 51 AND 26 screening evaluation studies
53. LITERATURE-REVIEW in DE
54. META-ANALYSIS in DE
55. review* in TI
56. meta?analy*
57. (systematic* NEAR4 (review* OR overview*))
58. 53 OR 54 OR 55 OR 56 OR 57
59. 42 AND 58
60. 59 NOT 52 reviews of screening
61. EARLY INTERVENTION in DE
62. INTERVENTION in DE
63. SPEECH THERAPY in DE
64. TREATMENT in DE
65. REHABILITATION in DE
66. PARENT TRAINING in DE
67. PARENT CHILD INTERACTION in DE
68. (therap* OR treat* OR interven* OR

rehabilit* OR train* OR educat* OR teach*
OR program* OR facilit*).tw

69. (imitation OR stimulation OR milieu).tw
70. parent child interaction.tw
71. 61 OR 62 OR 63 OR 64 OR 65 OR 66 OR 67

OR 68 OR 69 OR 70
72. (singl* OR doubl* OR trebl* OR tripl*)

NEAR5 (blind* OR mask*)
73. (clinical* NEAR5 trial*)
74. PLACEBO in DE
75. (placebo* OR random*)
76. exp EXPERIMENTAL DESIGN in DE
77. EVALUATION in DE
78. PROGRAM EVALUATION in DE
79. TREATMENT EFFECTIVENESS

EVALUATION in DE
80. EXPERIMENT CONTROLS in DE
81. PRETESTING in DE
82. (compar* NEAR5 (report* OR stud* 

OR trial*))
83. (control* OR prospectiv* OR volunteer*)
84. (multiple baseline* OR time series OR

quasi?experimental)
85. TIME SERIES in DE
86. 72 OR 73 OR 74 OR 75 OR 76 OR 77 OR 

78 OR 79 OR 80 OR 81 OR 82 OR 83 OR 
84 OR 85

87. 71 AND 86
88. 13 NOT 21
89. 88 AND 87
90. 89 NOT 52 therapy evaluation studies
91. 88 AND 71 AND 58
92. 91 NOT (52 OR 90 OR 60)   therapy reviews
93. follow?up
94. natural NEAR3 history
95. (prospective OR prognosis OR outlook 

OR future)

96.  FOLLOW-UP STUDIES in DE
97. 93 OR 94 OR 95 OR 96
98. 97 AND 88 natural history studies

Deduplication then took place at the level of the
reference manager software.

Calls for information

Overseas associations of speech and
language therapists
Organisations contacted in order to publish
announcement of project in relevant organisational
bulletin, and to ask for register of current research
or list of known reviews: 

American Speech-Language Hearing 
Association*

Asociacion Espanola de Logopedia, Foniatria y
Audiologia (AELFA)*

Canadian Association of Speech-Language
Pathologists and Audiologists
Dutch Society of Logopedics and Phoniatrics
(Nederlandse Verening Voor Logopedie en
Foniatria, NVLF)*

German Association of Logopedics*

Speech Pathology Association of Australia*

New Zealand Speech-Language 
Therapists Association*

The Hong Kong Association of Speech 
Therapists

* Individuals contacted the review after seeing the
project announced.

UK institutions training speech and
language therapists
The following 15 teaching institutions were 
sent an information sheet about the review. 
Work in progress or unpublished work 
specifically requested.

Central School of Speech and Drama, London
College of St. Mark and St. John, Devon
De Montfort University, Leicester
Department of Human Communication Science,
University College, London*

Leeds Metropolitan University 
Manchester Metropolitan University 
Queen Margaret College, Edinburgh*

University of Central England in Birmingham 
University of Manchester
University of Newcastle-upon-Tyne
University of Reading
University of Sheffield
University of Strathclyde, Glasgow*
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University of Ulster at Jordanstown, 
County Antrim, Ireland
University of Wales Institute Cardiff

* Individuals from these institutions made
submissions to the review.

Royal College of Speech and 
Language Therapists
Announcement in Bulletin of RCSLT (September
1996) as call for papers. (The RSCLST did not at
the time of the review hold an up-to-date register 
of research in progress in UK.)

Agencies giving advice
Outcomes Clearing House, Nuffield Institute for
Health, Leeds
Centre for Evidence-based Medicine, Oxford
Special Needs Research Unit, University 
of Northumbria
National Centre for Clinical Audit, British Medical
Asociation, London

Health Visitor Association
Request to HV magazine to announce project.

E-mail bulletin boards
(Estimated number of delivery destinations in
brackets where known.)

Psychology departments at UK universities:
AHPD@psyc.leeds.ac.uk (42)
Education departments at UK universities:
bera@vax.sbu.ac.uk
Language development researchers (CHILDES
group; Child Language Data Exchange): info-
childes@andrew.cmu.edu (211)
Members of the Centre for Evidenced-based
Medicine Group: cebm-members@mailbase.ac.uk

Current researchers
As identified through the National Research
Register (August 1996, search courtesy of 
the CRD).

Ms H Alton, NW Anglia Health Authority
Ms V Joffe, University of Oxford
Dr S Roulstone, Frenchay Hospital, Bristol*

Ms L Smith, Kent and Canterbury Hospital*

Ms C Stott, CLASP project, University of
Cambridge*

Ms M Trim, Aylesbury Vale Healthcare 
NHS Trust*

Ms N Warrick, University of Oxford*

* These researchers responded with copies of work
or a discussion of their progress.

Conference proceedings
CPLOL, Lisbon, Portugal; May 3–5, 1997.
Abstracts for this conference were scanned, and
selected authors contacted for more information:

E Roy, Nancy, France*

D Tavares, Centro de Medicina de Reabilitacao 
do Alcoitao, Portugal*

M Vlassopuolos, Athens, Greece
M Westerlund, Uppsala University Children’s
Hospital, Sweden*

* These researchers responded with references 
and reprints.

Authors of articles relevant to screening
or therapy evaluation 
These selected on basis of initial handsearch of
journals, or as being leading names in the field.

Adesman A, Schneider Children’s Hospital, USA
Anderson C, Speech and Language Therapist, UK*

Attanasio JS, Montclair State College , USA*

Aylward G, SIU School of Medicine, USA
Badenoch D, NHS R&D Centre for Evidenced-
Based Medicine, UK*

Bates E, USA
Bennett FC, University of Washington, USA
Berger S, Evanston Hospital, USA
Best W, Birkbeck College, UK*

Blackman J, Kluge Children’s Rehabilitation
Center, USA
Boyce WT, University of California, USA
Bozic N, University of Birmingham, UK*

Braden R, University of Colorado, USA
Camarata S, Vanderbilt University, USA
Camp B, University of Colorado, USA
Capute A, The Johns Hopkins University School 
of Medicine, USA*

Carey W, Children’s Hospital, Philadelphia, USA
Chesky R, USA
Cole KN, University of Washington, USA
Cooper M, Plymouth Community Services Health
Trust, UK*

Coplan J, SUNY Health Science Center, USA
Cordes AK, University of California, USA
Coury D, Children’s Hospital, Columbus, USA
Dale PS, University of Washington, USA
Damico J, University of Southwestern LA, USA
Dancer J, Speech and Language Therapist, UK
Deeley W, Doncaster Healthcare NHS Trust, UK
Dixon S, UC Medical Center, USA
Dodd B, University of Newcastle-upon-Tyne, UK
Donaldson M, University of Edinburgh, UK*

Durlak J, Loyola University Chicago, USA*

Elbert M, Indiana University, USA
Feldman H, Children’s Hospital of Pittsburgh, USA*
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Felsenfield S, University of Pittsburgh, USA
Felt B, Center for Human Growth and
Development, Michigan, USA*

Fey ME, University of Kansas Medical Center, USA*

Field N, Chorley and South Ribble Health
Authority, UK
Filler MD, James Madison University, USA
Fox MA, Thames Valley Children’s Centre, USA
Friedman S, Montefiore Medical Center, USA
Friel-Patti S, UTD/Callier Center for Communi-
cation Disorders, USA
Garcia-Tommel S, Hospital Sant Joan de Deu, Spain
Gibbard D, SALT Dept, Havant Health Centre, UK
Gillberg C, Annedals clinics, Goteburg, Sweden
Grieve R, Edinburgh University, UK
Hewitt A, North Mersey Community Health 
Trust, UK*

Hodell S, Epsom Health Care Trust, UK*

Hoffman PR, Louisiana State University, USA
Howlin P, St. George’s Hospital, London, UK*

Hyde Wright S, Speech and Language Therapist,
Dawn House School, UK*

Iacono T, University of Nebraska-Lincoln, USA
Ingham JC, University of California, USA
Ireton H, University of Minnesota, USA*

Jacklin A, University of Sussex, UK
Jellinek M, USA
Johnston JR, University of British Columbia,
Canada
Kaiser AP, Vanderbilt University, USA*

Kelleher K, University of Pittsburgh, USA
Kellow B, Speech and Language Therapist, UK*

Kuhn T, Mecklenburg Center for Human
Development, USA
Kwaitkowski J, University of Wisconsin-Madison,
Madison, USA
Lahey M, USA
Law P, University of Vermont, USA
Levine MD, University of North Carolina, USA
Lewis V, School of Education, Open University, UK*

Lord C, Department of Psychiatry, Chicago, USA
Magill S, North Downs and Ards Community HSS
Trust, UK*

McDade A, Speech and Language Therapist, 
UK*

McEvoy RE, University of Colorado, Health
Sciences Center, USA
McGregor K, Northwestern University, USA
McGurk H, Australian Institute of Family 
Studies, Australia
Melhuish EC, Department of Psychology, 
University College of North Wales, UK
Menyuk P, Boston University, USA
Miller JF, University of Wisconsin-Madison, USA
Muma, J, Central Michigan University, USA*

Murray L, University of Cambridge, UK
Murray-Branch J, University of Wisconsin-

Madison, USA
Nightingale S, ICAN, UK
Norris J, Louisiana State University, USA*

Oberklaid F, Centre for Community Child Health,
Victoria, Australia
Onslow M, University of Sydney, Australia
Palfrey JS, Children’s Hospital, Boston, USA
Pantell R, University of California, USA*

Parker N, Merrylands CHC, New South Wales,
Australia
Parker S, Boston City Hospital, USA
Paul R, Department of Speech Communication,
Portland State University, USA
Rescorla L, Bryn Mawr College, USA
Ruben JJ, Albert Einstein College of Medicine, 
New York, USA*

Scarborough H, Brooklyn College, New York, USA
Schechter N, St Francis Hospital, Hartford, USA
Schuler A, San Francisco State University, USA
Schwartz HD, North Illinois University, USA
Scott J, Burnley Health Trust, UK 
Secord W, North Arizona University, USA
Shriberg LD, University of Wisconsin-Madison, USA
Silver K, Institute of Education, UK
Squires J, University of Oregon, USA*

Stancin T, Metro Health Medical Center, USA
Stein M, UCSD School of Medicine, USA*

Stern LM, Regency Park Centre for Young
Disabled, Australia*

Stevenson J, Institute of Child Health, University of
London, UK
Sturner RA, The Johns Hopkins University School
of Medicine, USA*

Tager-Flusberg H, University of Massachusetts, USA
Thal DJ, San Diego State University, USA
Tomblin JB, University of Iowa, USA*

Trimm F, University of South Alabama, USA
von Benda U, Max Planck Institute for Psychiatry,
Germany
Warren SF, Vanderbilt University, USA*

Warrick N, University of Oxford, UK*

Wasserman R, University of Vermont, USA
Watson MM, Central Michigan University, USA
Watt J, Edinburgh University, UK
Weismer SE, University of Wisconsin-Madison, USA
Wender E, Child Health Services, USA
Whitehurst GJ, State University of New York, USA*

Wiig E, USA
Williamson I,Aldermoor Health Centre,
Southampton, UK
Wing CS, USA
Wong V, University of Hong Kong, Hong Kong*

Yairi E, University of Illinois, USA
Yoder PJ, Vanderbilt University, USA

* These researchers responded with names,
references or reprints.
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Individuals contacting the review team
Relevant information was submitted by the
following people in response to hearing about 
the review.

Dejonckere PH, Academisch Ziekenhuis Utrecht,
The Netherlands
Fisher J, Royal Children’s Hospital, 
Melbourne, Australia

Gibbon F, Speech and Language Therapist, UK
Glascoe FP, Vanderbilt University, USA
Goorhuis-Brouwer S, Academisch Ziekenhuis
Groningen, The Netherlands
Klee T, University of Newcastle-upon-Tyne, UK
Pozsonyi V, Speech and Language Therapist, UK
Ridder-Sluiter H, Nederlandse Stichting 
voor het Dove en Slechthorende Kind, 
The Netherlands
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Papers meeting all of the criteria for their study
type in terms of both relevance and construct,

internal, external or statistical conclusion validity
were included in the data extraction stage. 

Relevant papers failing on aspects of validity 
were logged as ‘excluded papers’, without 
being included in the data extraction 
stage.

Appendix 4

Inclusion and exclusion criteria

Prevalence studies

Criteria Include Exclude

1. Reported after 1966 (relevance) Yes No

2. Study of the prevalence of speech and language delay in a sample that includes Yes No
children aged up to 16 years (relevance)

3. Study is of primary speech and language delay (relevance):
Is the focus of the study confined to one or more of the following (circle): No Yes

ADD/ADHD; deafness/sensorineural loss; autism; psychiatric or EBD; Down’s Syndrome;
cerebral palsy; dyslexia; other secondary speech and language delay (specify: e.g. mental 
retardation, mental handicap, neurological conditions such as epilepsy, closed head injury – 
specify others)

4. Information about the sample size seen for full diagnostic testing Yes No
(statistical conclusion validity, external validity)

5. Is the sample drawn from a general population (i.e. excluding ‘clinic’ samples or numbers Yes No
referred to hospitals)? (external validity)

6. Do the clinicians or researchers use clear criteria for defining speech and language delay? Yes No
(internal validity)
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Natural history/follow-up studies of non-systematic intervention

Criteria Include Exclude

1. Reported after 1966 (relevance) Yes No

2. Longitudinal study of a population/sample of children identified as having speech and Yes No
language delay who have NOT received any specific treatment or intervention for the 
target condition (natural history) or who have received only non-systematic treatment 
or intervention (follow-up) (e.g. general, non-systematic advice only) (acceptability)

3. Children identified as having speech and language delay before the age of 7 years Yes No
(relevance)

4. Study is of primary speech and language delay (relevance):
Is the focus of the study confined to one or more of the following (circle): No Yes

ADD/ADHD; deafness/sensorineural loss; autism; psychiatric or EBD; Down’s Syndrome;
cerebral palsy; dyslexia; effects of social disadvantage; other secondary speech and language 
delay (specify: e.g. mental retardation, mental handicap, neurological conditions such as 
epilepsy, closed head injury – specify others)

5. Prospective study (statistical conclusion validity, external validity) Yes No

6. Specified follow-up interval of 6 months or more (internal validity, statistical Yes No
conclusion validity)

7. Pre-test and post-test language measures available (norm-referenced or Yes No
criterion-referenced) (internal validity)
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Intervention studies

Criteria Include Exclude

1. Reported after 1966 (relevance) Yes No

2. Covers part of the age-range 0–7 years (relevance) Yes No

3. Study of the effects of treatment/intervention upon speech and language 
delay in children (relevance) Yes No

4. Study is of primary speech and language delay (relevance):
Is the focus of the study confined to one or more of the following: No Yes

ADD/ADHD; deafness/sensorineural loss; autism; psychiatric or EBD;
Down’s Syndrome; cerebral palsy; dyslexia; effects of social disadvantage;
other secondary speech and language delay (specify: e.g. mental retardation,
mental handicap, neurological conditions such as epilepsy, closed head injury – 
specify others)

5. Details of number of participants in each group Yes No
(statistical conclusion validity, external validity)

6. Provides a comparison of pre- and post-intervention speech and Yes No
language measures (e.g. mean, SDs, and/or details of any statistical 
procedures including percentages)
(internal validity, statistical conclusion validity)

7. Fulfils one of the following design criteria chosen to minimise threats Yes No
to internal validity (indicate which) (internal validity):

(a) experimental study with randomised non-treatment controls;
(b) quasi-experimental studies (with non-random/pseudo-random 

or non-equivalent non-treatment control groups) including 
interrupted multiple time series study (with non-equivalent 
non-treatment controls);

(c) the following single-subject experimental designs: withdrawal 
and reversal designs (ABAB, BAB,ABA), multiple baseline designs 
(across behaviours, settings or subjects), multiple probe designs 
or alternating treatment designs, all with graphical displays or 
session-by-session data for individuals (baselines should have 
> 2 points with the exception of multiple baseline designs 
where one of the baselines may have 2 points)

8. Details of nature, duration, span and delivery of treatment Yes No
(construct validity; internal validity)

If excluded indicate direction of outcomes for treatment/intervention: (circle) +ve
null
–ve
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Screening tests and procedures or associated validation studies

Criteria Include Exclude

1. Reported after 1966 (relevance) Yes No

2. Tests contain speech and language items (relevance) Yes No

3. Test designed to be used in (a) a primary health care setting and/or Yes No
(b) in an educational setting by non-specialist staff for early identification,
not diagnosis (relevance)

4. Covers part of the age-range 0–7 years (relevance) Yes No

5. Study is of primary speech and language delay (relevance):
Is the focus of the study confined to one or more of the following (circle): No Yes

ADD/ADHD; deafness/sensorineural loss; autism; psychiatric or EBD;
Down’s Syndrome; cerebral palsy; dyslexia; other secondary speech and 
language delay (specify: e.g. mental retardation, mental handicap, neurological 
conditions such as epilepsy, closed head injury – specify others)

6. Information about the sample size Yes No
(statistical conclusion validity, external validity)

7. Is the sample drawn from either Yes No
(a) a general population or 
(b) a clinical population of children with speech and language problems, or
(c) a mixed clinical/general population? 
(external validity)

8. Are there clear criteria for speech and language delay based on cut-off Yes No
scores on gold-standard norm-referenced tests or objectified clinical 
judgement? (internal validity)

9. Is information given which allows calculation of concurrent validity for the Yes No
speech and language items? (statistical conclusion validity)

10. Is concurrent validity expressed by both sensitivity and specificity? Yes No
(statistical conclusion validity)
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Appendix 5

Summary of reviewed studies

TABLE 27  Prevalence studies: pre-school (up to 5 years)

Study Criteria for language delay Population sampled Prevalence Ranking Comments

Reference test, cut-off No. given Age Prevalence CI Replic- Validity Total
full testing/ (years; ability (of 12) (of 21)
screened months) (of 9)
sample

Bax et al, 1983 Clinical judgement supported 296/304 2;0 a. 5% Not 5 6 11 Children attending routine 
with Bax et al, by a reference test: b. 17% stated developmental checks; catch-
1980 ment areas of three clinics.

a. ‘abnormal’ speech 323/333 3;0 a. 8%
Camden and and/or language b. 12% Negative impact of low 
Westminster, SES noted.
London, UK b.‘possibly abnormal’ 269/278 4;6 a. 5%

speech and/or language. b. 7% Reference test supports use of 
clinical judgement: verified on 
approximately 60 children.

Burden Renfrew Action Picture 425/1936 3;3 Speech and/ ± 2.86 6 11 17 Use of own norms for setting 
et al, 1996 Test (RAPT); or language centiles on the Renfrew and 

Renfrew Bus Story; delay 6.9% devised tests; 10th centile on 
Cambridge, devised test of receptive their sample estimated as 5th 
UK language; Males 10.6% centile for general population,

devised test of speech. Females 4.6% which is format quoted here.

Cut-offs: one score below Prevalence may have been 
5th centile, or at least three underestimated due to 
scores at 5–8th centiles. non-responders.

Randall et al, Reynell Developmental 176/176 2;11–3;02 Severely Not 7 12 19 Prevalence based on 160 
1974 Language Scales (RDLS); speech stated English-speaking families of 

Articulation task retarded 5.6% the 176.
Barnet, (picture naming);
London, UK intelligibility of speech Males 6.25%

rated 1–4. Females 5%
Cut-off: –2 SD on any 
of the tests.

Rescorla, 1993 1. Bayley objects 92/92 Mean Expressive Not 7 8 15 Rescorla quotes the prevalence 
(ball, cup, clock, pencil, 2 years language delay stated of expressive language delay 

Philadelphia, scissors), none named. Delay 1: 8% according to three cut-offs on 
USA Less than the Language Development 

2. 14 pictures from the 30 words and Survey screen.
Stanford Binet Intelligence no word 
Scale, vocabulary sub-test; combinations The paper implies prevalence 
none named. rates of 9.8% (according to the 

Delay 2: 16% Bayley cut-off) and 13% 
Less than (according to the Binet cut-off).
30 words or 
no word Sample high SES: only 15% from 
combinations classes III, IV, V.

Delay 3: 19%
Less than 
50 words or 
no word 
combinations

continued
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TABLE 27 contd  Prevalence studies: pre-school (up to 5 years)

Study Criteria for language delay Population sampled Prevalence Ranking Comments

Reference test, cut-off No. given Age Prevalence CI Replic- Validity Total
full testing/ (years; ability (of 12) (of 21)
screened months) (of 9)
sample

Silva et al, RDLS; receptive 1027/1027 3;0 Any language Not 6 12 18 Relatively high SES.
1983 with and expressive: delay 7.6% stated
Silva et al, See later figures for 5 and 7 years.
1980 a. expressive delay – less a. expressive 

than 5th centile on only delay 2.34%
Dunedin, an expressive scale
New Zealand

b. receptive delay – less b. receptive 
than 5th centile on only delay 2.63%
a receptive scale

c. expressive/receptive c. general 
(general language delay) – less language 
than 5th centile on both an delay 2.63%
expressive and receptive scale.

Stewart Goldman-Fristoe Test of 65/719 3–5 years speech Not 7 4 11 Only gave follow-up testing to 
et al, 1986 Articulation (GFTA), cut-off 1.5% stated some pre-screen fails, thus 

not stated; Black English underestimating prevalence.
Washington, productions allowed; language 
USA Peabody Picture Vocabulary 2.6% Sample 100% black.

Test (PPVT), vocabulary more 
than 1 year below CA; Utah 
Test of Language Development
(TOLD), scored in usual manner;
language sample inspected 
for maturity with respect 
to developmental norms.

Stevenson RDLS (expressive): 205/705 3 years 6 10 16 Checked the adequacy of his 
and Richman, a. expressive language delay – a. 3.12% 1.84–4.4 screening procedure in order to 
1976 cut-off, LA less than 30 months Males 4.38% find as many true cases 

(i.e. 6-month delay) Females 1.93% as possible.
Walthamstow,
London, UK b. severe expressive language b. 2.27% 1.17–3.37 Excluded non-indigenous families 

delay – cut-off, LA less than Males 3.22% (resident in UK less than 
two-thirds of CA Females 1.38% 20 years).

c. specific expressive language c. 0.57% 0.02–1.12
delay not associated with Males 0.88%
general retardation – cut-off, Females 0.27%
LA less than two-thirds 
of mental age, and mental age 
above two-thirds of CA.

Wong et al, RDLS (Cantonese version), 233/855 3 years 6 12 18 Definition of delay and cut-offs 
1992 expressive and receptive follow Stevenson and Richman,

scales: except that Wong et al use 
Hong Kong combined expressive and 

a. severe language delay – a. 3.4% Not receptive scales of RDLS.
cut-off, LA less than Males 2.7% stated
two-thirds of CA Females 0.9% Prevalence of 3.4% is based 

on a diagnostic sample of 233;
b. specific language delay b. 3% elsewhere in the paper a sample 
not associated with general Males 2.2% of 226 is cited.
retardation – cut-off, LA Females 0.9%
less than two-thirds of 
mental age, and mental age 
above two-thirds of CA.

continued
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TABLE 28  Prevalence studies: school age (5 years and above)

Study Criteria for language delay Population sampled Prevalence Ranking Comments

Reference test, cut-off No. given Age Prevalence CI Replic- Validity Total
full testing/ (years; ability (of 12) (of 21)
screened months) (of 9)
sample

Beitchman TOLD; –1 SD 352/1655 5 years Speech only Not 7 12 19 High number of cases found 
et al, 1986 (SLQ sub-test) 6.4% stated within screen passes results in 

–2 SD (any test) Males 6.58% observed prevalence of 11% 
Ottawa Females 6.68% moving to a corrected 
Carleton PPVT-R; –1 SD prevalence of 19.0%.
Region, Language only Not 
Canada Goldman-Fristoe-Woodcock 8.04% stated See text for comment on 

auditory memory tests; below Males 8.17% male:female ratio
15th centile on both tests. Females 8.37%

Using a –2 SD cut-off * on the 
Checklist for voice, stuttering, Speech and Not PPVT and the TOLD SLQ:
dysarthria problems; cut-off language 4.56% stated speech only: 8.6
not given. Males 3.31% language only: 4.3

Females 7.06% speech and language: 3.1
speech or language: 12.1

Speech or ± 2.8%
language 19.0% * (Personnal communication)
Males 18.1%
Females 22.1%

Dudley 8 standardised measures of 334/334 Nursery, Speech Not 4 7 11 Tests given in random order.
and Delage, receptive and expressive Year 1 and (L’articulation) stated
1980 language; (7 French tests and Year 2 N: 7.8% Clinical judgement of two others 

PPVT; 1 measure of verbal Y1: 12.6% used to ‘evaluate’ the test scores.
Quebec, memory; Y2: 2.3%
Canada –1.65 SD on any one test.

Language 
(langage)
N: 9.1%
Y1: 5.5%
Y2: 3.1%

Harasty Fisher-Logemann Test of 70/437 Kinder- Speech ± 3.1% 5 7 12 High attrition (due to refusals) 
and Reed, Articulation Competence, garten to (including when making up the diagnostic 
1994 guidelines given. Grade 6 articulation, sample.

voice and 
Sydney, TOLD (Primary/ fluency): Higher prevalence noted for 
Australia Intermediate/Adolescent); 12.6% students of a non English- 

–1 SD on SLQ or –2 SD on speaking background.
any sub-test. Language only: ± 3.1%

12.6%
Pragmatics protocol (Prutting 
and Kirchner), 30% level Combined ± 1.3%
of inappropriacy. speech and 

language 
Voice and stuttering checklists, impairment:
guidleines given. 8.0%

Overall ± 4.4%
estimate 
of any 
impairment:
33.2%

Kirkpatrick Edinburgh Articulation Test 2251/2251 Kinder- Speech 4.6% Not 6 9 15
and Ward, (EAT), –2 SD from mean garten to stated
1984 error score at their Grade 1

grade level.
New South 
Wales, Australia

continued
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TABLE 28 contd  Prevalence studies: school age (5 years and above)

Study Criteria for language delay Population sampled Prevalence Ranking Comments

Reference test, cut-off No. given Age Prevalence CI Replic- Validity Total
full testing/ (years; ability (of 12) (of 21)
screened months) (of 9)
sample

Paul et al, Clinical judgement based on 995/5458 2–9 years All levels of Not 3 12 15 Sampling and subsampling 
1992 with outlined categories of severity 1.35% stated procedures are strong; however,
Thorburn expressive language and speech/language diagnostic 
1991 speech: mild, moderate Moderate/ crtierion does not readily lend 

and severe. severe itself to replication.
Clarendon, (‘serious’):
Jamaica 0.65%

Severe: 0.31%

Silva et al, RDLS; receptive and 936/1027 5 years Any language Not 6 12 18 Relatively high SES.
1983 with expressive: delay 10.4% stated
Silva et al,
1980 a. expressive delay – less a. expressive 

than 5th centile on only only delay 4.27%
Dundedin, an expressive scale
New Zealand

b. receptive delay – less b. receptive 
than 5th centile on only a only delay 3.95%
receptive scale

c. expressive/receptive c. expressive/
(general language delay): less receptive language 
than 5th centile on both an delay 2.14%
expressive and receptive scale.

Illinois Test of Psycholinguistic 891/1027 7 years Any language 
Abilities (ITPA) for auditory delay 8.4%
reception and verbal 
expression, less than a. expressive 
5th centile. only delay 

2.81%

b. receptive 
only delay 
3.59%

c. expressive/
receptive 
language 
delay 2.02%

Tomblin, Seven standardised language 2009/7218 5 years Specific 6.8– 6 11 17 In addition to language criteria,
unpublished measures, giving five language 8.5% specific language impaired 
(with Tomblin composite language impairment children had to satisfy:
et al, 1996) scores; at least two of five 7.4% – normal unilateral hearing at 

composite scores –1.25 SD 500 Hz, 1 kHz and 2 kHz
Iowa, USA below age group norms. – normal non-verbal 

performance.

Tomblin discusses issue of cut-offs 
affecting prevalence estimates.

Warr-Leeper Hejna Developmental 170/999 Grades Articulation Not 1 6 7 Screening measures repeated as a 
et al, 1979 Articulation Test; reading 6 to 8 problems or stated diagnostic if result suspect.

passage; voice profile; articulation 
Oklahoma, cut-offs not stated. and vocal No checking of false-negatives.
USA problems 

7.3%

continued
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TABLE 28 contd  Prevalence studies: school age (5 years and above)

Study Criteria for language delay Population sampled Prevalence Ranking Comments

Reference test, cut-off No. given Age Prevalence CI Replic- Validity Total
full testing/ (years; ability (of 12) (of 21)
screened months) (of 9)
sample

Tuomi and Speech. 899 screened; Kinder- Speech Not 2 6 8 Gender balance ratios given:
Ivanoff, 1977 screen fails garten to (excluding stated 2.3:1 for male:female for speech 

Tests from Fisher-Logemann given diag- Grade 1 voice, (Kindergarten and Grade 1);
London; Test of Articulation; nostic testing, fluency): 1.6:1 for language (Kindergarten) 
Ontario, Templin-Darley tests; number and 1.2:1 (Grade 1).
Canada GFTA; MacDonald Deep unspecified Kinder-

Test of Articulation. garten Not clear if designation for 
24.6% therapy also signifies definition 

Poor stimulability and Grade 1 of a true case.
multiple, consistent errors. 16.5%

Only screen fails seen for 
Language. Language: further testing; no checking of 

Kinder- false-negatives.
Tests from Northwestern garten
Syntax Screening Test (NSST); 6.2%
PPVT;Test of Auditory Grade 1
Comprehension of Language 7.1%
(TACL); ITPA grammatical 
closure sub-test.

More than one year behind 
for age.
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TABLE 29  Natural history studies

Study Population sampled Follow-up duration Study Ranking Comments
and measures conclusions

Subjects; recruitment; Duration; measures; Numbers of children Replic- Validity Total
criteria for language age at follow-up remaining delayed; ability (of 19) (of 31)
delay other observations (of 12)

Bralley and n = 60 Followed-up annually 1. 13 of 60 (21.6%) 5 17 22 No breakdown of male:female 
Stoudt, 1977 Initial age approximately for 5 years. children persisted in ratios.

6–7 years: grade 1 entry. their speech problems 
USA AAPS repeated each year. to beginning of grade 5. Speech data only, not language.

Pupils in selected schools Of these two were 
known to be without speech Age at end of study severe cases. Criterion-referenced measure.
and language therapy services. approximately 

11–12 years. 2. 30% of cases had 
Criteria for speech problem: persisted to beginning 
at least one error on the of grade 4.
Arizona Articulation 
Proficiency Scale (AAPS). 3. Grade 1 mean number 

of errors per child: 6.6;
Grade 5: mean number 
of errors per child: 1.3.

4.Agreement noted 
with authors van Riper 
and Erickson (1968) 
who stated most 
children spontaneously 
recover articulation 
errors by end 
grade 3.

Felsenfeld n = 24 Follow-up age 1. Speech: 50% failed 7 10 17 Follow-up sample a subset of 
et al, 1992 Initial age 56–60 months 32–34 years speech task. Templin’s 1960 longitudinal study;

(kindergarten age) (approximately 28-year original population sample of 
USA follow-up). 2. Receptive language: 1500.

Control group of 28 subjects, early speech-delayed 
not matched at outset but Measures at follow-up: group performing at Subjects not eligible for treatment 
selected at follow-up. a. articulation:Templin- 1.2 SD below mean until grade 3 (approximately 

Darley Test of Articulation of controls; also 8 years). No specific reference 
Recruitment: selected subjects and Screening Test; fail if 33% failed the to any later therapy received 
from 1960–1972 Templin raw score less than 76. Token Test. by the subjects.
study of articulation. b. expressive language:

vocabulary and compre- 3. Expressive language: Mixture of norm-referenced and 
Criteria for speech problem: hension sub-tests of early speech-delayed non norm-referenced measures.
a. at least 1.5 SD below Wechsler Adult Intelli- group performing at 
sample mean on first five gence Scale – Revised 0.82 and 0.89 SD below 
assessment results of c. receptive language: mean of controls on 
Prekindergarten Imitation PPVT and revised Token tasks of verbal 
Articulation Test Test; fail if below 1 SD reasoning and 
(Templin, 1960) d. cognitive skills: block vocabulary.
b. no organic impairment peformance sub-tests 
c. no hearing loss of Wechsler Adult Intelli- 4. Non-verbal reasoning 
d. no mental retardation. gence Scale – Revised scores within normal 

e. personality scale: range; personality 
Eysenck Personality scores not significantly 
Inventory. different from controls.

Thus children primarily 
speech delayed at 
preschool experience 
persistent problems.

continued
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TABLE 29 contd  Natural history studies

Study Population sampled Follow-up duration Study Ranking Comments
and measures conclusions

Subjects; recruitment; Duration; measures; Numbers of children Replic- Validity Total
criteria for language age at follow-up remaining delayed; ability (of 19) (of 31)
delay other observations (of 12)

Fiedler et al, n = 46 1 and 4 year follow-up, 1.At age 4, 87% per- 4 10 14 Pre- and perinatal data 
1971 (language delayed), with at ages 4 and 7 years. sisted, while at 7 years also recorded with infant 

92 controls (matched for 38% persisted in show- developmental details.
USA race, gender, SES). Measures: ing poor speech/

a. psychological and language development. Risk factors for poor speech/ 
Initial age 3 years. neurological measures language identified in perinatal 

b. examiner comment on 2. Of the control group, factors and first year 
Recruitment: all mothers and any speech abnormality. 29% and 8% emerged as development.
their children attending a having minor speech prob-
Boston Hospital for antenatal lems at ages 4 and 7 years. Very limited information on 
care. speech/language assessment 

3. For the 3-year language- measures used. Nature of speech/
Criteria for language delay: delayed group, higher rates language deficits not described.
failure at 3 years on a speech/ of abnormality observed at 
language screening task. 7 years on the psychological Criterion-referenced measures.

and neurological measures 
than for controls.

Hall, 1996 n = 5 (untreated) Follow-up at age 7 1. For three subjects, 4 9 13 Data here selected from nine 
with Hall Initial age 41–70 months. (after 17–47 months). continued ‘stuttering- subjects; one excluded for 
et al, 1993 type’ dysfluency is cognitive delay and three because 

Recruitment: selected from Measures used at retest: associated with a they received treatment.
USA earlier study sample (high a. PPVT-R discrepancy between 

dysfluency subgroup). b.Token Test adequate lexical Focus of study is on language as
c. Photo Articulation Test skills and reduced related to fluency changes over time.

Criteria for language delay: d. language sample, giving expressive morpho- 
a. discepancy 1 SD between MLU and fluency syntactic skills. If a standard score of 85 on any 
non-verbal IQ and language measures of the retest measures is taken as 
performance on the Test of e. Stanford-Binet 2. For two subjects, a language delay, then all five 
Early Language Delay IQ sub-tests. ‘normal-type’ dysfluency subjects continue to be language 
b. normal cognitive levels remains and is delayed (three showing morpho- 
and hearing associated with syntactic deficits and two showing 
c. mean length of utterance adequate expressive receptive deficits). However,
(MLU) at least 2.0 skills but impaired author not explicit on this point.
d. no neurological/orofacial receptive skills.
abnormality or emotional/ Measures at follow-up: norm- 
autistic problems. referenced and criterion-referenced.

Rescorla and n = 25 all boys Follow-up after 1. 48% still showed 9 11 20 RDLS expressive scale also 
Schwartz, Initial age 24–31 months, 8–20 months; severe expressive administered at 3 years of age,
1990 mean 26.3 months. 16 at age 3 years, delay (by MLU but not fully reported.

7 at 42/43 months z score).
USA Recuited via notices in and 2 at 4 years. Naturalistic language measures 

paediatrician offices and 2. 60% still showed chosen for the follow-up outcomes.
local newspaper adverts. Measures: severe expressive 

30-min language sample delay (by IPSyn 14 of 25 subjects were from 
Criteria for Specific from free play setting; z score). families with history of language 
Expressive Language Delay: MLU and Index of problems.
a. IQ at least 85 (Bayley Productive Syntax (IPSyn) 3. Higher age at intake 
Mental Developmental scores reflect length of (above 26 months) Role of other factors (such as 
Scale) utterance and syntactic corresponded to parental conversational style,
b. RDLS receptive score complexity. worse expressive motivation to communicate, otitis 
in normal range – not more syntax outcome. media history, speech therapy 
than 4 months’ lag to CA Criteria for history, articulation deficits) 
c. RDLS expressive score persisting delay: 4. Size of expressive lag at mentioned but not explored.
more than 6 months’ delay MLU z score ≤ –2 age 2 years relative to CA 
relative to CA. or significantly correlated to Even the children with better 
Naturalistic observation IPSyn z score ≤ –2. expressive outcome at 3 years. MLU scores (longer utterances) 
and parent report also still had poor syntactic/
confirmed expressive delay. 5. No correlation between morphological skills.

receptive skills at intake and 
expressive language outcome. Norm-referenced measures (using 

Scarborough’s norms).

continued
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TABLE 29 contd  Natural history studies

Study Population sampled Follow-up duration Study Ranking Comments
and measures conclusions

Subjects; recruitment; Duration; measures; Numbers of children Replic- Validity Total
criteria for language age at follow-up remaining delayed; ability (of 19) (of 31)
delay other observations (of 12)

Richman et al, n = 22. 1 year follow-up of 1. 65% of those language 8 15 23 Testers blind to earlier status 
1982 with Control group of 22 subjects language, 5 year follow-up delayed at 3 years still of children.
Stevenson matched for gender, behaviour of behaviour, educational showed persisting delay 
and Richman, rating, social class, maternal status and cognition. at 4 years (criterion: Language-delayed group had 
1976 mental state (but not RDLS ≤ 40 months higher than sample representation 

for IQ). Measures at age 4 years: at CA 48 months). of behaviour problems, and 
UK a. language: RDLS expres- social/family disadvantages.

Initial age 3 years. sive scale and English 2.At age 8 years,
Identified within a Picture Vocabulary Test 36% sample showed Norm-referenced measures.
population originally (EPVT) cognitive deficits 
sampled at random. b. IQ: Griffiths Scale (criterion:WISC ≤ 85).

sub-tests and WPPSI 
Criteria for expressive c. behaviour: rating scale. 3.At age 8 years,
language delay (mild): 41–45% achieving below 
RDLS expressive scale Measures at age 8 years: 6.5-year level on 
score more than 6 months a. IQ:Weschler Intelligence reading accuracy and 
below CA. Scale for Children (WISC) comprehension; 50% 

b. behaviour: rating below 6.5-year level 
11 subjects (50%) had c. education: Neale  on spelling tasks.
mental age less than analysis of reading 
2 years, i.e. non-verbal ability and Schonell 
delay also. spelling tasks.

Scarborough n = 4 late talkers (LTs); Follow-up duration 1. Expressive language 7 13 20 Explicit statement that subjects 
and Dobrich, control group of n = 12. 5.5 years; language resolved for all cases were untreated.
1990 LTs: 3 boys, 1 girl. measures up to age 5 by age 5 years, while 

Initial age 30 months. and reading, IQ at receptive language did Author notes mixed results:
USA age 8 years. not normalise: apparent recovery of language 

Recruitment – not stated. a. expressive language skills in presence of persisting 
Measures: composite mean deficits affecting reading 

Criteria for speech/ a. expressive language z scores: development.
language delay: (to age 5): syntactic –3.3 (30 months)
a. no regular word complexity, lexical –0.2 (5 years) Proposes model of normal 
combinations at 30 months diversity, b. receptive language language development in which 
b. normal IQ (General pronounciation composite mean plateaux of rate of change occur,
Cognitive Index from accuracy, MLU z scores: allowing language-delayed children 
McCarthy Scales) b. receptive language: –0.7 (30/42 months) to catch up for a season.
c. no gross neurological, PPVT (to 8 years) –1.3 (4/5 years) If different language skills hit these 
hearing or vision impairment. and NSST (to plateaux at different ages, then a 

5 years). 2. Over the period selectivity of deficits in LTs 
Initial deficits described as c. speech skills: 30–60 months, language would appear.
‘broad and severe.’ phoneme discrimination/ deficits appeared to 

segmentation tasks become more selective. Mixed norm-referenced and 
(to 5 years) and criterion-referenced measures.
repetition task 3. Severe reading 
(8 years) disability in 3 of 
d. IQ: General Cognitive 4 LT subjects noted 
Index (to 5 years) and age 8 years.
WISC-R (to 8 years)
e. reading: cluster 
scores on Woodcock 
Johnson Psycho-
educational battery 
(8 years).

continued
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TABLE 29 contd  Natural history studies

Study Population sampled Follow-up duration Study Ranking Comments
and measures conclusions

Subjects; recruitment; Duration; measures; Numbers of children Replic- Validity Total
criteria for language age at follow-up remaining delayed; ability (of 19) (of 31)
delay other observations (of 12)

Silva et al, n = 1027; final sample Cohort followed 1. Prevalence of any 6 17 23 Sample slightly disadvantaged in 
1983 [Dunedin size 891. 8–11 years. Language type of language delay: terms of SES relative to New 
Multi- Initial age 3 years. measures at ages 3, age 3: 7.6% Zealand figures.
disciplinary 5 and 7 years. Additional age 5: 10.4%
Child Recruitment: population measures at 7, 9 11 years. age 7: 8.4%. Sample had under-representation 
Development sample – all traceable These cases not of Maori/Polynesian groups 
Study] with children born within Measures: same children but a relative to New Zealand as a 
Silva, 1980, a 12-month period at a a. language: RDLS fluctuating group. whole.
Silva et al, 1987, New Zealand hospital. expressive and 
Silva et al, 1982, receptive language 2. 124 of 168 children ‘Normalisation’ of delayed cases 
McGee and Criteria for language delay: (to 5 years); ITPA (74%) evidenced a type not explicit.
Silva, 1982 a. general language delay: sub-tests (at 7 years) of language delay at one 

at or below 5th centile on b. IQ:WISC-R assessment only. Norm-referenced measures.
New Zealand both expressive and c. reading: Burt Word 

receptive task Reading Test 3. General language delay 
b. specific language delay: d. behaviour: Rutter more stable than a specific 
at or below 5th centile on Parent and Teacher language delay (78.2%).
one of an expressive or Scales.
receptive task. 4. General language delay 

more often associated 
with a reduced IQ 
measure.

5. Specific expressive delay 
age 3 associated with a 
language delay at ages 5 
and 7.

6. Specific receptive delay 
age 3 not associated with 
later language delay, but 
45.8% went on to have 
reduced IQ/reading 
measures at age 7.

Thal and n = 10 LTs, also controls; 1 year follow-up. 1. Identified 40% as 6 9 15 State that no referral of LT 
Tobias, 1992, 10 language matched and truly delayed and group made for speech/ 
with Thal 10 age matched. Measures: 60% as LTs. language assessment.
and Bates, Initial age (LT) 18–29 months, a. from a language sample:
1988,Thal mean 22 months. word count; MLU; 2. LTs showed mean Larger sample size 
et al, 1991 Brown’s Stage Level productive vocabulary replication underway.

Recruitment: families (of syntactic increase of 525 words,
USA self-referred after local development). compared with Norms for development of 

newspaper adverts. 300–350-word communicative gestures not 
Additional baseline increase expected yet established.

Criteria for LT: measures: in normal-language 
a. 0–64 single words a. receptive skills development. Risk factors for true 
expressively; no word (experimental forced language delay: delayed 
combinations choice task) receptive language and 
b. at or below 10th centile b. communicative gestures delayed gesture 
on Language and Gesture c. Language and production.
Inventory Gesture Inventory.
c. no history hearing loss Positive signs (with LTs):
d. no repeated ear infections age appropriate comprehension 
e. no mental retardation at outset, and compensatory 
f. no behavioural/neurological use of gesture.
impairment.

Criterion-referenced and norm-
referenced measures.
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TABLE 30  Natural history evidence from predictive validity studies

Study Population sampled Follow-up duration Study Ranking Comments
and measures conclusions

Subjects; recruitment; Duration; measures; Numbers of children Replic- Validity Total
criteria for language age at follow-up remaining delayed; ability (of 19) (of 31)
delay other observations (of 12)

Klee et al, Subsample of 1 year follow-up to age 3. 1. Four of six cases 2 13 15 Sample data from larger study 
1997 n = 6 untreated cases. (67%) persisted from (n = 36) of predictive validity of 

Initial age 2 years. Measures: age 2 to age 3 years. a screen at age 2 years.
USA a. audiological screen

Original sample recruited b. Infant Mullen Scales 2.Two further cases Individual subject data, and 
via birth announcements, of Early Learning (MSEL) considered within treatment status specified.
notices in physicians’ (age 2) or pre-school normal limits age 2 
offices. (age 3) were of clinical Norm-referenced measures.

c. measures of MLU concern age 3 years.
Criteria for delay: clinical and word count from 
concern plus more than a language sample.
1 SD below mean on 
receptive/expressive 
language measures.

Renfrew and n = 150. 6 month follow-up. 1. 54% of the 4 15 19 Children who had speech therapy 
Geary, 1973 Initial age about 5 years 150 children still had omitted from these figures by the 

(school entry). Measures: incorrect articulation. author.
UK a. non-standardised 

Recruitment: children in speech (articulation) 2. Of a subgroup of Predictors of spontaneously 
schools in Oxford area. tasks 76 children with ‘serious’ resolving speech delay:

b. RAPT of speech problems, 51% a. ability to imitate target 
Criteria for speech delay: expressive language. still had incorrect speech sounds
failing an articulation test. articulation. b. ability to discriminate like-

sounding words
3.Within the speech c. ability to say tongue twisters
delay group, 46 originally d. (to lesser degree) auditory 
evidenced language delay. memory skills.
74% had resolved this 
language delay. Criterion-referenced measure.

4.The fewer the original 
number of errors, the 
better the spontaneous 
recovery.

Ward, 1992 Groups 1, 2, 3: 1 year follow-up 1. Group 1: Expressive/ 6 17 23 Type of language delay changes 
Group 1; n = 119 receptive delay and over time.
mean age 12.2 months Of remaining 199 subjects, listening difficulties:
Group 2; n = 61 18 excluded here as 81 of 99 cases (82%) A greater percentage of Groups 
mean age 10.5 months being secondary language persist; six cases now 1 and 2 continued to show 
Group 3; n = 23 delays (associated with specific expressive delay. language delay than Group 3.
mean age 9.7 months. developmental delay,

hearing loss or emotional 2. Group 2: Expressive/
Recruitment: all infants disorder). receptive delay, no 
brought during 1 year for listening difficulties:
a routine hearing test. Measures at follow-up: 44 of 60 cases (73%) 

REEL. persist; seven cases now 
Criteria for delay: specific expressive delay.
Failing expressive and/or 
receptive sections of 3. Group 3: Expressive 
Ward Screening test; delay: 11 of 22 cases 
plus expressive and/or (50%) persist; six cases 
receptive delay on now expressive/
Receptive Expressive receptive delay.
Emergent Language 
(REEL) Scale.
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TABLE 31   Intervention studies – RCT designs

Study Subject Design Areas of Study characteristics Outcomes
characteristics* intervention

* E = experimental; C = control

continued

n = 26 (13E, mean age 
42 months, SD 7.9; 13C,
mean age 41 months, SD
7.3, with no age range
provided). A further two
subjects from each group
were lost due to refusal to
comply with group allo-
cation or failure to return
to the clinic. Participants
were selected from those
referred to a speech and
language clinic for assess-
ment and intervention.
The sample was 81% male,
with severe, specific
phonological disorders on
the Assessment of Phono-
logical Processes –
Revised (APP-R) (Hodson,
1986). Hearing, receptive
language on the RDLS
(Reynell, 1977), and oral
structures and function
were all within normal
limits.

Almost and
Rosenbaum,
1998

RCT cross-over
design. Indi-
vidual subjects
were randomly
allocated to
either a treat-
ment group
(receiving
speech therapy) 
or a delayed-
treatment
control group.
All assessments
were ‘blinded’.

Articulation/
phonology

After the first 4 months of intervention treated
children made significantly greater gains than
controls (p < 0.01) on the standardised GFTA
(Goldman and Fristoe, 1969) and the following
criterion-referenced measures: the APP-R
(Hodson, 1986) and the Percentage Consonants
Correct (PCC) (Shriberg and Kwiatkowski, 1982),
revealing progress in both single word and
conversation contexts.The groups did not differ
pre- or post-intervention on MLU (Brown, 1973),
a general measure of expressive language.The
delayed treatment group’s response to the second
period of intervention was similar to that of the
initial treatment group with one exception: the
initial treatment group made more progress on
the PCC (a measure of precision in articulation in
conversation contexts) (p < 0.05).

Comments
The results confirm the effectiveness of standard
treatment approaches in a community setting.
However, the phonological treatment programmes
did not generalise to expressive language, though
not all of the children had marked problems in
expressive language: many had MLUs within the
normal range (see Miller, 1981) prior to interven-
tion. Results of an analysis including the children
lost to follow-up were also reported. Statistical
power analysis was used to determine sample size
(see Cohen, 1992). However, analysis was carried
out on raw scores of GFTA, not on standardised
scores, thus losing control over the effects of
maturation and losing information about the
normalisation of scores in the experimental and
control groups.

The study was designed to deter-
mine the effectiveness of speech
therapy for children with phono-
logical disorders. Direct treat-
ment was provided by the first
author in a hospital speech and
language department. Treated
subjects were seen twice-weekly
for 30 min over a 4-month period
(i.e. 22 sessions on average). Four
to six targeted phonological
processes were treated initially by
means of minimal pairs contrasts
and later by means of correct
production in conversation within
a modified cycles approach
(Monahan, 1984; Hodson and
Paden, 1983). Following com-
pletion of treatment for the initial
group the delayed therapy group
were provided with treatment
while the first group did not
receive any intervention.

n = 30 (11E1, age range
47–67 months, mean 
55 months, SD 6.05;
10E2, age range 44–70
months, mean 56 months,
SD 7.21; 9C, age range 
45–67 months, mean 
56 months, SD 6.31).
Most of the children
were referred by their
parents in response to
media coverage and the
rest were referred by
speech-language pathol-
ogists.The children’s
scores on the Develop-
mental Sentence Score
(DSS) (Lee, 1974) were 
< 10th percentile (refer-
enced to the lower of
CA or mental age),
indicating delay in
expressive grammar, and
all had non-verbal IQs of
> 70 on the Leiter Inter-
national Performance
Scale (LIPS) (Leiter,
1979). However, there
were marked differences
within the groups in IQ,
phonology and language
comprehension. 70% of
the overall sample was
male.The authors note
that the sample should
not be considered as
having specific language
impairment.

Fey, Cleave,
Long and
Hughes, 1993

RCT design.
Individual
subjects were
randomly
allocated to
either a
treatment group
(clinician-
administered or
parent-
administered)
or to a control
group. All pre-
testing was
‘blinded’.

Expressive 
language
(syntax)

There was no difference (p = 0.47) in outcomes
between the clinician-treated and the parent-
adminstered groups. Children in both treatment
groups made significantly greater gains than the
controls on overall DSS scores (developmental
measures of expressive syntax which can be inter-
preted in normative terms) obtained from analyses
of pre- and post-intervention language samples of
parent–child interaction (p = 0.0002), and also on
the mean verb score and for the percentage of
sentences awarded a sentence point (Lee, 1974).
There was no difference between treated and
untreated children for the personal pronoun mea-
sures (p = 0.64) as most of the children used
pronouns effectively prior to intervention.

Comments
The results indicate the effectiveness of focused
stimulation procedures for treating expressive
syntax problems, with parent-administered
treatment resulting in gains as large as those from
direct, intensive treatment by a clinician.The impli-
cations for cost-effectiveness of treatment (126
vs. 240 hours of clinician’s time, in favour of the
parent treatment) are noted. However, the control
group failed to make any gains due to maturation
over the 4.5-month interval, which increased the
treatment effects.Also, children in the clinician
group made more consistent gains due to greater
variability in the gains in the parent group. Lastly,
the sub-group which made the greatest gains
included parents who tended to produce the
fewest recasts and who changed the least
following treatment, which raises the possibility
that the observed gains resulted from some factor
other than the focused stimulation procedures.
The authors’ checks on reliability of coding
yielded agreement in the range 80.6–100%.

The study was designed to
compare the effectiveness of
clinician-administered treatment
of expressive syntax (grammar)
delay with that administered by
parents. Children in the clinician
group were seen in a clinic setting
by a speech-language pathologist
for three 60-min sessions per
week for a period of 20 weeks.
The children were seen individ-
ually one per week and twice per
week in a group of 4–6 children.
Four goals were identified for
each child.Treatment consisted 
of imitation of the target and 
of a contrast form and focused
stimulation procedures (e.g.
modelling and recasting of
sentences under naturalistic
conditions). Cyclical goal-attack
strategies were used, with one
goal targeted each week.Targets
were either dropped or combined
when they were used produc-
tively, thus making space for the
introduction of the next goal.
Treatment in the parent group
consisted of: (a) for the first 
12 weeks, a weekly 2-hour
meeting between the therapist
and 4–6 parents in the clinic 
(with no children present) and
three 60-min home visits by the
therapist; (b) a monthly 60-min
meeting in the clinic for the
remaining 8 weeks to informally
check on treatment fidelity.
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TABLE 31 contd   Intervention studies – RCT designs

Study Subject Design Areas of Study characteristics Outcomes
characteristics* intervention

* E = experimental; C = control

continued

n = 36 (18E, age range
29–39 months, mean 
35 months, and 18C,
range 27–39 months,
mean 32 months). Children
were selected from a
normal clinical population
at a health centre following
referral by a health visitor.
The mothers of two
further children invited to
participate declined.
Children had a vocabulary
of fewer than 30 words;
passed all sub-sections on
the Denver Developmental
Screening Test (DDST)
(Frankenburg, Dodds and
Fandal, 1973) apart from
language development;
had no medical condition
suggestive of a language
delay including history of
otitis media; and had not
previously received any
speech and language
therapy. Sixty-nine per cent
of the sample were boys,
and 66% had non-manual
SES.

Gibbard,
1994 
(Study 1)

RCT design.
Pairs of indi-
vidual subjects
were matched
for gender, birth
order, SES and
age and one
from each pair
was randomly
allocated either
to the treatment
group (parent-
administered
intervention) or
to the control
group. The study
was carried out
over two phases.

Expressive 
language (and
receptive 
language)

The outcome measures were pre- and post-
intervention scores on: (a) two standardised tests:
the RDLS (Reynell, 1985) and the RAPT (Renfrew,
1986); and (b) criterion-referenced measures
obtained from a mother–child language sample (e.g.
MLU, a score for all one-word utterances, and a
total score based on all utterances); from scores on
the DLS Picture Test and from parental report
regarding vocabulary used and the structure of the
child’s utterances.The results revealed that children
in the experimental group whose mothers were
given the training made significantly greater gains on
all measures than the children in the control group
(p < 0.01).

Comments
While the children in the control group made pro-
gress over the 6-month period, the children of the
parents who received training made significantly
greater progress, thus demonstrating the value of
group-based parental language intervention, which is
also more cost-effective than direct treatment by a
clinician.The effects of the intervention also gener-
alised to the children’s language comprehension
scores on the RDLS. An analysis of covariance
(ANCOVA) was used, with pre-test scores as covari-
ate, despite the fact that there were no significant
differences between pre-test scores. In addition,
analyses appear to have been carried out on the raw
scores of the RDLS and RAPT, thus losing control
over the effects of maturation that standardised
scores afford, and losing information about the
normalisation of scores in the experimental and
control groups.The authors’ checks on reliability 
of coding yielded agreement in the range 93–96%.

The study was designed to evalu-
ate the effectiveness of parent-
based intervention with regard to
increasing the expressive language
skills of children with language
difficulties from a single-word level
to a three- to four-word level.
The mothers attended fortnightly
training sessions of 60–75-min in
length run by a therapist in a clinic
setting for 6 months (11 sessions).
At each meeting, parents were
given objectives for work with
their child, together with sugges-
tions for activities and methods 
for meeting the objectives (many
based upon the Derbyshire Lang-
uage Scheme (DLS) (Knowles and
Masidlover, 1979). Emphasis was
placed upon transfer of language
skills to everyday situations.
Mothers were given the oppor-
tunity during the sessions to 
work in small groups and to
identify suitable activities.
Structured teaching approaches
were used by the therapist to
clarify each language objective 
for the mothers.

n = 16 (8E, age range 
22–38 months, mean 
30 months, SD 4.9; 8C, age
range 23–34 months, mean
28 months, SD 4.7). Partic-
ipants were recruited from
waiting lists for parent-
focused intervention.The
children were all aged be-
tween 23–33 months, were
at the single-word stage of
language acquisition and had
delayed vocabulary acquis-
ition on the McArthur Com-
munication Development
Inventories (CDI) (Fenson et
al, 1993), scored within +2
SDs of the mean of the
Vineland Adaptive Behaviour
Scales (Sparrow, Balla and
Cicchetti, 1984), had normal
hearing, no oral-motor prob-
lems, no neurological prob-
lems and did not have autism
or other persistent develop-
mental disorder. English was
the sole language of the
home.The children all had
delayed expressive language
skills (within the range 6–24
months) and poor vocabu-
laries (< 5th percentile on
the CDI). Five children in
each group also had a
receptive language delay of
more than 6 months. All of
the mothers had completed
high school. 69% of the
overall sample were boys.

Girolametto,
Pearce and
Weitzman,
1995

RCT design.
Individual
subjects were
randomly allo-
cated to either a
treatment group
(parent-
administered
intervention) or
to a control
group.

Expressive
language
(vocabulary)

Criterion-referenced measures of expressive vocabulary
derived from the use of the two semi-structured probes
(e.g. the number of different target words and different
control words used across the probes) were used,
together with parent reports on expressive vocabulary
and use of symbolic play gestures from the CDI and
scores on the Internalising and Externalising Scales of
the CBCL.The results revealed that the experimental
group children produced significantly more target words
on average during the semi-structured probes than the
controls (p < 0.02). However, there was no difference
between the two groups in production of control words
or reported vocabulary size from the CDI.The experi-
mental group also increased their use of symbolic
gestures compared with the controls (p < 0.03). Scores
on the CBCL revealed a significant reduction (p < 0.02)
in the experimental children’s externalising scores
relating to aggressive and destructive behaviour
following the parent training but no change in the con-
trol group’s score and no differences between the two
groups in internalising or total scores for the CBCL.

Comments
The results show that parents can be trained to use
focused stimulation to teach their children vocabulary.
The children were also able to generalise their produc-
tion of vocabulary to the probe tasks which involved
unfamiliar adults, settings and objects.The perceived
improvement in the ratings of the experimental group’s
behaviour following parent training is also interesting,
though it is unclear in the absence of direct observation
whether the change was due to an actual improvement
in behaviour or to a change in parental expectations.
Analyses of CDI data were carried out on raw scores
rather than standardised percentile scores which would
have provided information about the degree of norma-
lisation in the treatment and control groups over the
10-week pre-test–post-test period.The authors’ checks
on reliability of coding of semi-structured probe data
yielded average agreement of 92%.

The study was designed to examine
the effectiveness of training parents
to use focused stimulation tech-
niques to help the development 
of their children’s vocabulary.Two
speech/language pathologists and a
trained parent associate delivered
the Hanen Program for Parents
consisting of seven evening sessions
of unreported length which used
lectures, role play, focused discus-
sions and videotapes to teach
parents strategies consistent with a
focused stimulation approach and
three individual consultations over a
10-week period. Parent–child inter-
actions were video-taped during the
consultations and were used to pro-
vide parents with individual feed-
back.Target and control vocabulary
items that were understood but not
produced expressively by the child
were identified for each individual
child. Objects and photographs
representative of the words served
as two semi-structured probes to
assess the child’s production of the
items. Overall attendance was
judged to be satisfactory and all
mothers reported use of specific
programme techniques.The control
group had a significantly higher
mean pre-test score on the Child
Behaviour Checklist (CBCL)
(Achenbach, 1986) Externalising
Score (p < 0.04) but there were no
other pre-test differences.All
assessments were ‘blind’.
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continued

n = 25 (12E, age 
range 25–35 months,
mean 29 months, SD 3,
and 13C, age range 
23–34 months, mean 
29 months, SD 3),
overall age range 
23–35 months).
Participants were all 
on waiting lists for
parent-focused language
intervention and were
referred by their parents
in response to notices in
the press and in health 
and educational settings.
The children were 
all aged between 
23–33 months, had
normal hearing, no oral-
motor problems, no
neurological problems
and did not have autism
or other persistent
developmental disorder.
English was the sole
language of the home in
all cases.There was
marked variability in the
children’s receptive lang-
uage skills, phonological
skills and cognitive abil-
ities. However, only four
children in the experi-
mental group and one in
the control group had a
receptive language delay
of more than 6 months
on the Sequenced Inven-
tory of Communication
Development (SICD)
(Hendrick et al, 1984).
Similarly, all but one child
in the experimental
group and two in the
control group had IQs 
< 85 on the Stanford
Binet (Thorndike et al,
1986) or Developmental
Profile II (Alpern et al,
1984) indicating cog-
nitive abilities within the
normal range for most
subjects. All of the
families were middle-
class (0% non-manual)
but no information
about the gender
balance in the sample
was provided. None of
the control group
received intervention
prior to the start of the
study but around four
received community-
based treatment as the
study progressed.

Girolametto,
Pearce and
Weitzman,
1996

RCT design.
Individual
subjects were
randomly
allocated to
either a
treatment 
group (parent-
administered
intervention) or
to a control
group.

Expressive 
language
(vocabulary 
and syntax)

The outcome measures were: criterion-
referenced measures of maternal interaction
and of the children’s performance in the free
play sessions at home; and the number of target
and control words produced by the children
during the probes. The results revealed that the
trained mothers increased their use of language
modelling techniques and as a result reduced
their MLU and their rate of talking compared
with control mothers (p < 0.01).The experi-
mental mothers also used a greater number of
target words with their children (p < 0.01).The
treated children increased the size of their
vocabulary on the CDI more than the children
in the control group (p < 0.01) and also used a
greater number of words in the free-play
settings with their mothers (p < 0.01).There
were no differences between the two groups in
terms of number of utterances or rate of words
per min, but the parents of the treated children
reported that the structure of the children’s
utterances was more mature (p < 0.01) and the
treated children used more multiword
combinations at post-test (p < 0.05).The
treated group also produced significantly more
of the target words in response to post-test
probes and used a greater diversity of targets 
(p < 0.02).They also used more of the control
words than the untreated group (p < 0.05).

Comments

The results reveal that the trained mothers
used the focused stimulation approaches and
that their children’s expressive language skills
improved more than the effects of maturation
as a result. However, as the authors note, the
mothers here were well-educated and highly
motivated and may not be representative.
Multivariate ANOVA was used to analyse the
data on account of the multiple measures used.
The number of vocabulary words on the CDI
was reported but the authors did not use the
percentile scores from the CDI norms which
would have provided information about the
degree of normalisation in the treatment and
control groups over the 4-month pre-test–
post-test period.The authors’ checks on
reliability of coding yielded agreement in 
the range 72–100%.

The study was designed to
examine the effectiveness of
training parents in focused
stimulation techniques to help
the development of their chil-
dren’s expressive language skills.
Two experienced speech/
language pathologists and a
trained parent associate deliv-
ered the Hanen Program for
Parents.The 11-week pro-
gramme consisted of 
12 training sessions (no details
provided), eight evening sessions
(each lasting 150 min and
designed to teach parents strate-
gies using lectures, role play,
focused discussions and video-
tapes) and three home visits.
During the home visits parent–
child interactions in free play
were videotaped and viewed to
provide parents with individual
feedback.Twenty vocabulary
items that were understood but
not produced expressively by
the child were identified for
each child by means of assess-
ment and parent report.Ten
served as target words and the
rest as controls.Treatment
fidelity was determined by
attendance at the training
sessions, group meetings and
home visits together with evi-
dence from parent–child inter-
actions that target words were
being used by mothers. Overall
attendance was judged to be
satisfactory and all mothers
were observed using targets.
Pre-tests revealed no significant
differences between the two
groups of children in terms of
age, IQ, mother’s age and years
of schooling or on any of the
dependent variables used in the
study. All pre- and post-
intervention assessments 
were ‘blinded’.
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n = 15 (5E1; 5E2; 5C;
overall age range 
40–53 months, mean 
43 months, SD 3.2)
Participants were selected
from those referred to a
speech and language clinic 
for assessment and
intervention.The sample
was 80% male, with
specific phonological
disorders, i.e. standard
scores on the EAT
(Anthony, Bogle, Ingram
and McIssac, 1971) < 80,
and hearing, receptive and
expressive language all
within normal limits on
the RDLS (Reynell, 1977).
The children had no
physical handicaps and
English was the main
language of the home.

Lancaster,
1991

RCT design.
Individual
subjects were
randomly
allocated to
either a
treatment group
(clinician-
administered or
parent-
administered)
or to a control
group.

Phonology Treated children made significantly greater 
gains (p < 0.05) than the children in the control
group on the CDS (Hodson and Paden, 1983),
a criterion-referenced measure of severity of
phonological disorder, with an age-adjustment
for older children with CA > 48 months.There
was no significant difference between the
progress made by the direct treatment and
parent treatment groups (p > 0.1).

Comments
The results reveal the effectiveness of parent
treatment but the small number of children in
each group results in a lack of sensitivity in
comparisons, particularly between the two
treatment groups (Cohen, 1992), where the
trend was for the direct treatment group to
make greater gains. However, three to five
children in both groups showed some degree 
of normalisation of scores compared with 
none in the control group.

Comparison between a control
group and two experimental
groups: (a) a group receiving
direct treatment from a speech
and language therapist in a clinic
setting based upon ‘eclectic prin-
ciples’ centred around minimal
contrast therapy, help with
production of individual skills,
work on metalinguistic skills and
practice in producing target
sounds.Treated subjects were
seen weekly or fortnightly for 
30–40 min per session over a 
6-month period, with an average
of 7.6 contact hours; (b) a group
whose parents received training
in delivering a programme based
on an ‘input’ approach involving
target words and sounds in 6-
week cycles (Hodson and Paden,
1983) with no direct therapy.
Length and frequency of parents’
sessions with the children is not
given but the therapists’ involve-
ment in training and monitoring
the parents was no greater than 
4 hours per child over the 
6-month intervention period 
(i.e. around 50% of time for 
direct therapy).

n = 24 (8E1; 8E2; 8C;
overall age range 
65–82 months, no mean
provided).The subjects
presented with articu-
latory and syntactic
problems and all made
at least seven consonant
errors on the Photo
Articulation Test
(Pendergast, Dickey,
Selmar and Soder, 1984)
and were able to
achieve no higher than
Programme Number 6
on the Programmed
Conditioning Language
Test (Gray and Ryan,
1973). No information 
was provided about
gender balance but 
none of the children
came from ethnic
backgrounds.

Methany and
Panagos,
1978

RCT design.
Individual
subjects were
randomly
allocated to
either a
treatment group
(articulatory
training or
syntax training)
or to a control
group.

Articulation
and
expressive
language
(syntax)

Results reveal that the two intervention groups
made significantly greater progress on both the
Photo Articulation Test and the Programmed
Conditioning Language Test norm-referenced
tests than the control group (p < 0.05).

Comments
Articulation and syntax intervention appeared
to be equally effective.Thus syntax intervention
indirectly improves articulation and articulatory
intervention appears to indirectly improve
syntax. Note that the small numbers in each
group reduces the sensitivity of comparisons,
particularly between the two treatment groups
(Cohen, 1992). In addition, statistical analysis was
carried out on raw scores rather than
normative scores.

Comparison between the 
effects of articulatory training
and syntax training upon syntax
and articulation skills over a 
5-month intervention period.
Training in both intervention
groups was based upon
Monterey Language Programs
(Gray and Ryan, 1973; Ryan 
and Baker, 1971) which are
highly-structured and emphasise
imitation and reinforcement 
for correct production of
language forms. One inter-
vention group was trained on 
a syntax programme while the
other trained on an articulation
programme. No details of
frequency or duration of
treatment sessions is provided.
The control group received 
no treatment.
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n = 30 (8E1; 7E2;
8C1; 7C2; the overall age
range was 42–66 months
but no information was
provided concerning
either SD, mean age or
gender balance). Parti-
cipants were selected
from those with specific
phonological delay and 
had normal hearing,
scores within normal
limits on the RDLS for
Verbal Comprehension
(Reynell, 1985) and
standard scores of 
< 85 on the EAT 
(Anthony et al, 1971).

Reid,
Donaldson,
Howell,
Dean and
Grieve, 1996

RCT design.
Individual
subjects were
randomly allo-
cated to either
a treatment
group (Phase 1
of the
Metaphon
programme
[Dean et al,
1990] only,
or Phase 1 plus
Phase 2) or to
an associated
control group
whose progress
was monitored
over either 
a 6-week period
or a 10-week
period.

Phonology,
phoneme
awareness
and receptive 
vocabulary

Scores on the EAT showed a significant increase
(p < 0.02) only for the Phase1 plus Phase 2 group.
The 10-week intervention group also made
significant gains on a criterion-referenced test of
phoneme awareness (p < 0.03) though not on
tests of rhyme awareness, word order awareness
nor on the standardised BPVS (Dunn et al, 1982).
The Phase 1 and control groups did not make
significant pre-test–post-test gains.

Comments
Results for each of the four groups are reported
only as gains within each group: i.e. there is no
direct comparison between gains for Phase 1 and
those for Phase 1 plus Phase 2 nor for the two
treatment groups and their associated control
group. Results from the control groups reveal
significant spontaneous improvements in phono-
logical processes in the absence of treatment and
highlight variability in performance and the effects
of maturation over even a 6-week test–re-test
interval. However, no SDs are reported and hence
no effect sizes can be calculated.

A preliminary study comparing
the effectiveness of Phase 1 
of the Metaphon (one weekly 
30-min direct treatment session
for 6 weeks focusing upon games
and activities to help children
learn how to detect and classify
sounds in words) with Phase 1
plus Phase 2 (which involves 
a further 4 weekly sessions 
using minimal pairs to develop
communicative awareness and
effectiveness) in a clinic setting.

n = 10 (8E, age range
32–40 months, mean 36
months, SD 2.9; 2C, age
range 34–35 months,
mean 34 months, SD
0.71). Participants were
ten children, with normal
hearing and no physical,
sensory or motor deficits
or history of emotional
disturbance.They were of
average cognitive ability 
(non-verbal IQ of 
> 85 on the LIPS) (Arthur,
1952) but had delays in
language comprehension
of 6–9 months below
mental age on the TACL
(Carrow, 1973) or the
Auditory Comprehension
sub-test of the Preschool
Language Scale (PLS)
(Zimmerman et al,
1969) and delays of 
12–16 months below
mental age on expressive
language on the DSS 
(Lee, 1974) and the 
Verbal Ability sub-test of
the PLS (Zimmerman 
et al, 1969). All of the
children were boys
(gender balance 100%).
Seven of the children 
were receiving regular
speech and language
therapy two to three
times per week during 
the course of the study.

Schwartz,
Chapman,
Terrell,
Prelock 
and Rowan,
1985

RCT design.
Two subjects
were randomly
allocated to a
control group
and the rest
took part in the
clinician-
administered
treatment
group.

Expressive
language
(syntax)

The outcome measures were pre-test and post-
test scores for combined successive single-word
utterances and multiword combinations collapsed
across sessions.The results revealed that the
experimental group significantly increased their
scores (p < 0.05) while the scores of one of the
children in the control group fell. Six of the
experimental group recorded their largest number
of multiword utterances during the last three
sessions.The authors conclude that the vertical
structure procedure employed increased the
number of word combinations produced by the
children in the experimental group.

Comments
The small number of children involved in this
study, particularly in the control group, poses
problems for generalisation of the findings. Such
small numbers do not provide adequate control
for the effects of maturation given the observed
variability in scores and the fact that multiword
utterances were beginning to be produced in the
pre-test. In addition, the rationale for combining
the successive single-word utterances and multi-
word utterances to form a single composite score
was unclear, particularly as the production of
multiword utterances seemed markedly greater
following intervention than single-word utterances
and given the prediction of an increase in multi-
word combinations.The authors’ checks on
reliability of coding yielded agreement in the 
range 80–99%.

The aim of the study was to
examine the appropriateness of
an intervention programme using
vertical discourse structures
observed in normal development
of two-word utterances (Scollon,
1976) for increasing the use of
multiword utterances by children
with specific language impair-
ments.The programme used
picture and object stimuli which
demanded two-word utterances,
and adult prompts to request
clarification and encourage the
child to produce the first term,
and then the second, i.e.
successive single-word utterances.
These were then ‘recast’ by the
adult to facilitate the emergence
of two-word and multiword
utterances. Prior to the experi-
mental and control sessions the
children were given a pre-test 
and scores obtained using 24
individualised stimuli. Following
this, two children were randomly
assigned to a control group which
entailed participation in another
unrelated study. Children in the
experimental group were seen
three times a week for ten
sessions over a 3–4-week period
(the length of the sessions was
not given) and were presented
with 16 experimental stimuli
(eight picture and eight enacted
by the experimenter using objects
and dolls) and 16 unrelated non-
experimental stimuli. Experi-
mental stimuli were selected to
represent noun–noun construc-
tions which encoded four given
semantic relations and were
presented in random order.
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Study Subject Design Areas of Study characteristics Outcomes
characteristics* intervention

* E = experimental; C = control

n = 45 (15E1; mean age 
47 months, SD 6; 15E2,
mean age 49 months,
SD 6; 15C mean age 
39 months, SD 12). No
age ranges were provided.
Participants were children
with normal hearing and
were matched across the
three groups in terms of
receptive vocabulary
scores and bilingual
backgrounds (two 
children in each group),
with below-average 
scores for their age 
on the Templin-Darley
Articulation Test (Templin
and Darley, 1969). Sixty
children were originally
included but five dropped
out leading to a further
loss of ten matched
children. No information
about gender balance 
was provided.

Shelton,
Johnson,
Ruscello and
Arndt, 1978
(Study 1)

RCT design.
Sets of three
children were
matched on
receptive
vocabulary
scores and
bilingual
background and
randomly
allocated to
either a
treatment group
(parent-
administered
listening training
or parent-
administered
training based
upon reading
and talking) or
to the non-
intervention
control group.

Auditory
listening skills;
articulation
and receptive
language
(syntax)

Outcomes for six norm-referenced tests (the
Goldman-Fristoe-Woodcock Test of Auditory
Discrimination (Goldman, Fristoe and Woodcock,
1970); the NSST (Lee, 1971); the Auditory
Association Test from the ITPA (Kirk and Kirk,
1968),Templin-Darley Articulation Screening Test
(Templin and Darley, 1969); and the Deep
Screening Test of Articulation (McDonald, 1964))
and two criterion-referenced measures of
auditory discrimination reveal only one difference
(p < 0.05) between the three groups: the control
group made greater gains on the noise condition
of the Goldman-Fristoe-Woodcock Test.

Comments
The results reveal no significant treatment effects
(p > 0.1) for either of the two listening training
approaches. Parent-administered listening training
did not improve either listening skills or articu-
lation.There were no direct observational checks
on treatment fidelity. Analyses were carried out
on post-test–pre-test gain scores and on raw
scores for standardised tests.

Comparison between the effects
of two different approaches to
home-based parent-administered
listening training for children 
with articulatory difficulties to
improve correct target sound
identification.Training was carried 
out at home by parents in both
listening (5 min per day, 5 days
per week for 57 sessions) and
reading/ talking (15 min per
session, 5 days per week for 
57 sessions) treatment groups
was based upon four target
sounds with 14 lessons per
sound. Fortnightly telephone 
calls and end of intervention
interviews were used to 
check on treatment fidelity.

TABLE 32  Intervention studies – quasi-experimental designs

Study Subject Design Areas of Study characteristics Outcomes
characteristics* intervention

* E = experimental; C = control

continued

n = 48 (26E, age range
36–69 months, mean 
53 months SD 8.7; 22C,
age range 32–72 months,
mean 51 months, SD 9.6).
Children participating
were aged between 
3–8 years, had normal
hearing and vision but 
had a MLU between
1.0–2.0 and serious and
pervasive language
disabilities. Excluded were
autistic children, children
with individual language
remediation programmes
and those with sensory
impairments. No inform-
ation about SES or gender
of the participants were
reported.The sample
contained a wide range 
of cognitive abilities.
Twenty-two had
secondary language 
delay (i.e associated 
with serious delay in
cognitive functioning 
26 children (9E and 
13C) had primary
language delay and 
it is these children who
are considered here.

Conant,
Budoff,
Hecht and
Morse, 1984

Quasi-
experimental
design. Children
were assigned
non-randomly
to either the
treatment group
(training in
pragmatic skills)
or to the non-
intervention
contrast group.

Pragmatics
and
expressive
language
(syntax)

The outcome measures were four composite
values (amount of speech, length of units, syntax
and speech acts) constructed from a range of
criterion-referenced measures.The data were
analysed using a multivariate ANCOVA, in view 
of significant pre-test differences between the
treatment and contrast groups.With regard to 
the children with primary language delay, the
results revealed that the treatment group 
achieved significantly higher scores than the
contrast group on all four language measures 
(p < 0.035 overall, and p < 0.05 for individual
measures). Interestingly, children with secondary
delays did not make progress in response to 
the treatment.

Comments
The results here suggest that the use of the
communication games approach improved not
only the children’s pragmatic use of language 
but also the structure of their expressive 
language. However, the intervention was only
successful for children with primary language
delay. Information about the degree of normal-
isation which occurred over the intervention
period would have been useful.The author’s
checks on reliability of coding yielded levels 
of agreement between 83–99%.

This study investigates whether it
is possible to teach the appro-
priate and effective pragmatic
uses of language in conversational
settings while at the same time
teaching the comprehension and
production of specific syntactic
forms.The intervention approach
used a series of communication
games which provided goals,
feedback, a meaningful communi-
cative context, opportunities for
practice, incidental learning and
adult and peer models of effective
language use.The target children
played communication games 
2–3 times per week for 
30–45 min on each occasion 
for a period of 4 months.
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continued

n = 26 (10E1, 8E2 
and 8C, a delayed-
treatment control group).
The mean age of the
subjects was 56 months
(range 44–70 months,
SD 6.3). Participants were
selected from a pool of 
30 children with primary
language delay (non-verbal
IQs > 72 and DSS (Lee,
1974) at or below the
10th percentile for the
lower of CA or mental
age, indicating delays in
grammar, and moderate to
profound difficulties in
phonology). Seventy per
cent of the final group of
26 children were boys.

Fey, Cleave,
Ravida, Long,
Dejmal and
Easton, 1994

Quasi-
experimental
design. Subjects
were randomly
assigned to
either a
clinician-
administered
treatment group
or to a parent-
administered
treatment group
but were
selected non-
randomly for
immediate
treatment or
for the delayed
treatment
control.

Phonology
and
expressive
language
(syntax)

Post-intervention scores on measures of
expressive syntax (the DSS) and phonology (the
APP-R) (Hodson, 1986) and the  PCC (Shriberg
and Kwiatkowski, 1982) were analysed.The results
revealed highly significant gains in expressive
syntax on the DSS (p < 0.002).There were no
differences in outcome between clinician treat-
ment and parent intervention for expressive
syntax, indicating that they were equally effective.
However, neither of the treatments had any effect
upon PCC post-test scores (p > 0.1), though
there was considerable individual variation across
groups, indicating that the treatment was not
effective for phonology. (These findings were
replicated by results from the control group after
they received treatment.)

Comments
In contrast to the findings of Methany and Panagos
(1978) treatment of expressive syntax does not
generalise to phonology. However, the children in
the present study had more severe phonological
disorders than those in the Methany and Panagos
sample.

This study investigates whether
gains in grammar can also lead
indirectly to gains in phonological
development and also compares
the effectiveness of direct clinician
treatment with parent treatment.
Children assigned to clinician
treatment were seen three times
per week for 1 hour for a 5-
month period. Parents in the
parental intervention group
received 12 weekly sessions of
initial training by a speech and
language therapist lasting 2 hours
per session. Each child in the
parent group also received a
monthly individual session with a
speech and language therapist.
After the initial training, parents
continued to receive one monthly
individual and one monthly group
session designed to provide on-
going support. Each child in the
study worked through four
specific targets in language form
in a cyclical format.The primary
intervention model used focused
stimulation techniques (including
modelling of target forms and the
use of sentence recasts) in natur-
alistic tasks.Ten minutes of
imitative drill weekly were also
incorporated into the clinician
programme. Details of how
parents were asked to organise
their time with the children in the
parental treatment condition are
not given.
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n = 25 (8E1, age range
27–39 months, mean
32 months; 9E2, age
range 29–36 months,
mean 32 months; 8C,
range 29–35 months,
mean 31 months).
Children were selected
from a normal clinical
population at a health
centre following
referral by a health
visitor.The mothers of
three further children
invited to participate in
the study declined.
Children had a vocabu-
lary of fewer than 30
words; passed all sub-
sections on the DDST
(Frankenburg, Dodds
and Fandal, 1973) apart
from language
development; had no
medical condition
suggestive of a language
delay including history
of otitis media; and had
not previously received
any speech and
language therapy.The
three groups did not
differ in non-verbal
ability scores on sub-
tests of the McCarthy
Scales of Children’s
Abilities (McCarthy,
1972). Seventy-six per
cent of the sample
were male, and 35%
had non-manual SES.

Gibbard,
1994 
(Study 2)

Quasi-
experimental
design. Subjects
were assigned
to either a
treatment group
(individual
direct treatment
group or a
parent language
programme
group) or to a
control group.
Subjects were
matched for
gender, age,
birth order and
SES across the
groups.
(Mothers were
‘invited’ to join
either a
treatment 
group or the
control group,
hence allocation
to groups
appears not to
have been
random.)

Expressive
language (and
receptive
language)

The outcome measures were pre- and post-
intervention scores on:
(a) two standardised tests: the RDLS (Reynell,
1985) and the RAPT (Renfrew, 1986); and 
(b) criterion-referenced measures obtained
from a mother–child language sample (e.g. MLU,
a score for all one-word utterances, and a total
score based on all utterances); from scores on
the DLS Picture Test and from parental report
regarding vocabulary used and the structure of
the child’s utterances.The results revealed that
children in the parent language group made
significantly greater gains on all measures
compared with those in the control group 
(p < 0.05), demonstrating the efficacy of the
specific language intervention. However, the
individual treatment group made significant gains
compared with the control group in only the
total scores from the DLS and MLU.The only
significant difference between the children in the
parent language group and those receiving
individual direct treatment was in the larger
MLUs found in the case of the children in the
parent-administered group (p < 0.01).

Comments
While the children in the control group 
made progress over the 6-month period, the
children of the parents who received training
made significantly greater progress, thus
demonstrating the value of group-based
parental language intervention.The effec-
tiveness of the parent language group
programme appeared to be at least as effective
as individual, direct treatment and possibly
more consistent in its outcomes, with less
variability in children’s post-test scores.The
study thus provides further support for the use
of more cost-effective parental involvement
approaches.The effects of the intervention also
generalised to the children’s language compre-
hension scores on the RDLS.An ANCOVA
(with pre-test scores as covariate) was carried
out in view of pre-test score differences in
RDLS Expressive Language Scores. However,
analyses were carried out on the raw scores of
the RDLS and RAPT, thus losing the protection
against the effects of maturation that standard-
ised scores afford, and losing information about
the normalisation of scores in the experi-
mental and control groups. No information is
provided regarding the on reliability of coding
language sample measures.

The study was designed to
compare the effectiveness of
parent-based intervention for
children with expressive
language difficulties with direct
treatment approaches admin-
istered by a clinician. In one
treatment group, the children
received weekly individual
speech and language therapy
for 30 min from a clinician over
a 6-month period. In the
second treatment group, the
mothers attended fortnightly
training sessions of 60–75 min
in length run by a therapist in a
clinic setting for 6 months 
(11 sessions). At each meeting,
parents were given objectives
for work with their child,
together with suggestions for
activities and methods for
meeting the objectives (many
based upon the DLS) (Knowles
and Masidlover, 1979).
Emphasis was placed upon
transfer of language skills to
everyday situations. Mothers
were given the opportunity
during the sessions to work in
small groups and to identify
suitable activities. Structured
teaching approaches were used
by the therapist to clarify each
language objective for the
mothers.The control group
met fortnightly over a 6-month
period and provided mothers
with training in non-specific
cognitive activities unrelated 
to language, thus controlling 
for possible Hawthorne effects
(i.e. that improvements from
the parent language group
might be the result of non-
specific variables unrelated to
the language programme).
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n = 18 (9E, age 
range 22–31 months,
mean 27 months,
SD 3.26 months and 
9C, age range 
21–30 months,
mean 27 months,
SD 3.24 months). A
further two children
allocated to the experi-
mental group did not
take part as there were
no controls for them.
Participants were
selected from a larger
group referred by health
visitors because of
concern about language
delay.The criteria for in-
clusion in the study
were normal general
development and fewer
than 50 words and no
word combinations at
24 months, with no
receptive or pragmatic
delay. Seven subjects
were excluded due to
verbal agnosia/ autism.
The participants all had
normal hearing and no
history of conductive
hearing loss and met the
criteria for specific
expressive language
delay. Eleven of the
mothers had secondary
schooling only. Seventy-
four per cent of the
sample were boys.All
participants were
Caucasian and English
was the language of the
home.

McDade and
McCartan,
1996

Quasi-
experimental
matched-pairs
design. Subjects
were selected
and were then
allocated to
groups on 
the basis of
availability.
Experimental
and control
subjects were
matched for
age, gender,
maternal
educational 
level and
maternal age.

Expressive
language
(vocabulary
and syntax),
receptive
language and
parent–child
interaction

The outcome measures were pre- and post-
intervention criterion-referenced measures 
of maternal-child interaction, the number of
information-carrying words used by the child 
and expressive language scores on the PLS-3
(Zimmerman et al, 1992).The results revealed 
that the experimental group children on average
interacted and communicated more effectively
with their mothers than the control group
children.The experimental group also made
significant and more marked gains than the
control group on expressive language scores on
the PLS-3 (p < 0.01) and in the total number of
information-carrying words from the language
sample transcripts. Post-intervention ratings
indicated that the programme is highly 
acceptable to parents.

Comments
The results provide further support for the
effectiveness of the Hanen Program for Parents.
The scores on the PLS-3 reveal high levels of
normalisation of the experimental group’s expres-
sive language scores as a result of treatment.
However, there is no direct comparison between
the progress made by the experimental group and
that made by the control group, which would
provide a stronger basis for evaluating the relative
outcomes.The authors’ checks on reliability of
coding yielded coefficients in the range
0.71–0.89%.

The study was designed to
examine the effectiveness 
of training parents with the
Hanen Program. The 12-week
programme consisted of nine
evening sessions (each lasting 
150 min and designed to teach
parents strategies using lectures,
role play, focused discussions and
videotapes) and three home
visits. During the home visits
parent–child interactions in 
free play were videotaped and
viewed to provide parents with
individual feedback.

n = 14 (4E1; 5E2; 5C)
Participants were pre-
school children 
with normal hearing 
who scored below 
average for their age 
on the Templin-Darley
Articulation Test 
(Templin and Darley,
1969) and who had taken
part in the authors’ 
Study 1.The age range 
and mean age for each
group at the time of the
study are not given
(though the study was
carried out some 3
months (range 0–7
months) after Study 1)
and no information is
provided about gender
balance.

Shelton,
Johnson,
Ruscello 
and Arndt,
1978 
(Study 2)

Quasi-
experimental
design. Subjects
were assigned
to either a
treatment 
group (parent-
administered
listening training
directed
towards correct
identification 
of target sound
or parent-
administered
listening train-
ing based upon
reading and
talking) or 
to a non-
intervention
control group.

Auditory
listening skills;
articulation
and receptive
language
(syntax)

Outcomes for one norm-referenced test (the
Deep Screening Test of Articulation (McDonald,
1964)) and two criterion-referenced measures 
of sound production (one for sounds taught and
the other for sounds not taught) revealed no
difference between the listening training or the
reading-talking training in terms of the children’s
response to the sound production training, though
the gains for the sounds taught were larger than
those for the sounds which were not taught.

Comments
The results reveal no significant differences
between the two listening training approaches but
the sample is very small, thus reducing statistical
power (Cohen, 1992). In addition, the two groups
in this study were not matched and there was no
direct observation of parents and children at
home to ensure treatment fidelity. Analyses were
carried out on post-test–pre-test gain scores and
on raw scores for standardised tests.

Children were given ten 15-min
lessons administered by parents
to provide additional training in
the production of target sounds
(in isolation, elicited by picture
and auditory stimuli, by sentence
completion and by conversation).
The children moved from one
level to the next upon achieving 
a criterion of 8/10 twice in
succession.
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n = 22 (12E, mean age 
35 months, SD 4.5, and
10C, mean age 36 months,
SD 4.1).The participants in
this study were selected on
the basis of the following
criteria: age between 
30–42 months, expressive
language delay with a
standard score of ≤ –1.5 
on the Expressive Scale of
the RDLS (Reynell, 1969),
normal hearing, and fathers
in manual social class occu-
pations.The children all
came from the inner city,
55% were boys, 23% came
from immigrant families.
The children had a range of
problems in compre-
hension, expressive lang-
uage and articulation/
phonology and there were
considerable within-group
differences in level of delay
and aetiology.

Stevenson,
Bax and
Stevenson,
1982

Quasi-
experimental
matched-pairs
design. Subjects
were assigned to
either the
experimental
group (receiving
home-based
speech therapy)
or non-
intervention
control group,
with matching
for day care
arrangements,
immigrant
families, gender
and non-verbal
IQ.

Receptive
language
(vocabulary)
and expressive
language
(syntax)

The outcome measures were the RDLS Expressive
Scale, the EPVT (Brimer and Dunn, 1962) and the
Griffiths Mental Development Scales for Hand/Eye
Coordination and Performance (Griffiths, 1970).The
results revealed that the children in both the
experimental and the control groups made signifi-
cant gains on the RDLS Expressive Scale (p < 0.01
and p < 0.05 respectively). However, there were no
significant gains on either the EPVT or the Griffiths
Scale.A direct comparison of the gains made by the
experimental and control groups on the Expressive
Scale using an ANCOVA with pre-test scores as a
covariate failed to reach significance. However, the
children in the experimental group made more
consistent gains and none regressed. In contrast,
four of the children in the control group regressed.

Comments
The study highlights the effects of maturation upon
expressive language development, with the children
in the control group making gains of the same order
as the children in the treatment group receiving
weekly home-based therapy. However, the pre-test
scores for both groups on the RDLS revealed very
marked levels of delay (of more than 2 SDs below
the mean) which would be likely to increase the
contribution of measurement error (in the form of
regression to the mean) to the gains observed.
However, even after intervention, the children in the
experimental group continued to have significant
and persistent expressive delay.The use of a larger
sample to increase the statistical power of the com-
parison together with: (a) additional measures more
sensitive to the goals of therapy, and (b) additional
information about the presenting language problems
would have been helpful.

The study was designed to
evaluate the effectiveness of home-
based but therapist-administered
speech therapy for young children
with expressive language delay in
an inner city area. Children in the
experimental group received an
individual treatment plan covering
areas such as establishing a channel
of communication, comprehension,
expressive language, phonology
and phonetics (for one child with
dysarthria).They were seen in their
homes by a speech therapist 
22 times over a 6-month interval.
Control group children did not
receive any systematic treatment
but their parents were given
general advice at the initial
assessment visit.

n = 122 (49E1, age range
8–14 months, mean 
10 months, SD 1.5; 9E2, age
range 9–14 months, mean
11 months, SD 1.4; 9E3, age
range 10–13 months, mean
12 months, SD 1.5; 52C1,
age range 8–21 months,
mean 11 months,
SD 2.3; 8C2, age range 
9–13 months, mean 
11 months, SD 1.8; and 2C3,
age range 9–13 months,
mean 11 months). Partici-
pants all failed an early
language screening test and
were assigned to one of
three groups. Children in
Group 1 had receptive and
expressive difficulties with
associated listening diffi-
culties, while those in
Group 2 had receptive and
expressive difficulties but no
listening difficulties. Group 3
children had expressive
difficulties only. An attrition
rate of 17% is reported
between the pre-
intervention and the first
follow-up assessment
resulting in 43E1, 9E2, 2E3,
41C1, 4C2 and 2C3. Data
from Groups 1 and 2 are
reported here. No inform-
ation about ethnicity, gender
balance or SES is reported,
but the study was carried
out in an inner city area.

Ward, 1994 Quasi-
experimental
matched-pairs
design. Subjects
were selected
following a post-
screen assess-
ment and were
then allocated to
one of the
experimental
groups or to
one of the three
control groups,
matched for age,
gender, locality,
developmental
and language
quotients.The
groups were also
stratified on the
basis of
developmental
and language
quotients (high,
medium and low
scores).

Receptive
language and
expressive
language 

The results revealed that the children in the
experimental groups increased their mean receptive
language skill standard scores on the REEL by over 
30 points on average after the 4-month programme.
Follow-up assessments 1 year after the end of
progress revealed that the scores of all of the
treated children were within the normal range (i.e.
standard score ≥ 85) while the average score for
the control children continued to fall outwith
normal limits.Two years after the end of inter-
vention, at 3 years of age, all of the experimental
group had age-appropriate play skills and all but 
two had continued to make progress and were
functioning within the normal range in receptive
language. (Both of the children who failed to make
progress appeared to have emotional problems.) 
In contrast, 30% of the control group had been
referred for speech therapy and their average scores
continued to lie outwith the normal range, though
there was considerable individual variation.

Comments
Although the sample size at follow-up was adversely
affected by attrition (17% in the first year and a
further 16% in the second), this study with its long-
term follow-ups provides strong evidence for the
effectiveness of a cost-effective early intervention
programme which requires only four home visits.
In view of the age of the children when they are
treated (≤ 12 months) the programme has to be
linked to a screening procedure. Replication with
random allocation of children to treatment and
control groups, a follow-up taking the children past
school entry and investigation of the effects of the
age of entry to the programme would be helpful.

The study was designed to evaluate
the effectiveness of the Ward Infant
Language Screening Test,Assess-
ment,Acceleration and Remedi-
ation (WILSTAAR) early inter-
vention programme for young
children (aged 10 months) with
language difficulties.A speech and
language therapist visited the
homes of the children in the
experimental groups four times in
a period of around 4 months for
35 min and introduced a home-
based programme which was
individualised to meet the differing
needs of those in Groups 1–3.
Treatment encouraged the experi-
mental group to develop selective
attention to verbal/vocal input as a
precursor to language develop-
ment.The report does not indicate
whether the programme has to be
administered by a speech and
language therapist or whether it 
could be delivered by a health
visitor. The outcomes of the
programme were evaluated at the
end of treatment and then 1 and 
2 years later using the REEL scale
for receptive (and expressive)
language (Bzoch and League, 1971).
Treatment continued until the child
was functioning within the normal
range on the REEL receptive or
expressive language, which
required on average 4 monthly
visits (range 2–7).
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n = 28 (14E and 14C).
(The study also
included a further
comparison group of
14 normally-functioning
children.) The parti-
cipants were selected
from a group of kinder-
garten children who
failed the Kindergarten
Language Screening
Test (Gauthier and
Madison, 1978).Twenty-
four of the subjects
scored ≤ 12th percen-
tile on a test of expres-
sive language (either
the Structured Photo-
graphic Expressive
Language Test-II or
Test-P) (Werner and
Kresnick 1974; 1983)
and four scored ≤ 25th
percentile. Seven also
scored ≤ 10th per-
centile on a test of
language compre-
hension (either the
TACL-R [Carrow-
Woolfolk, 1985] or the
TOLD-II [Newcomer
and Hammill, 1982]).
The children all had
normal non-verbal IQs
and were all non-
readers.They had
normal hearing and
vision and no physical
or emotional disorders.
They were monolingual
English speakers and
came from similar 
SES backgrounds. No
details of gender
balance are reported.
The children were thus
a heterogeneous group
comprising those with
specific expressive and
others with specific
receptive plus expres-
sive difficulties.There
were no pre-test
differences between
the two groups on
tests of phoneme
awareness.

Warrick,
Rubin and
Rowe-Welsh,
1993

Quasi-
experimental
design. Subjects
with language
delay were
assigned to
either an
experimental
group (training
in phoneme
awareness skills)
or a non-
intervention
control group.

Auditory
discrim-
ination/
listening 
skills
(phoneme
awareness)

Criterion-referenced phoneme awareness
measures were obtained pre-and post-
intervention for both groups.The results
revealed that the children who received trainng
increased their scores on five of the six
measures used (p < 0.05) after treatment while
in contrast, the control group showed no
improvement. Direct comparison between the
treatment and control groups using post-test
scores revealed that the treatment group had
significantly higher scores on two tasks, rhyme
and manipulation. In addition, after training there
were no differences between the intervention
group and the normally-functioning control
group.A follow-up study 1 year later indicated
that the intervention group continued to
outperform the language-delayed control group
not only on phoneme awareness tasks but also
on reading (p < 0.03), indicating generalisation
of the effects of training to decoding 
written words.

Comments
The results indicate that language-delayed
children can be successfully trained in phoneme
awareness skills and that they can ‘catch up’
with normally-functioning children in reading 
as well as in phoneme analysis.

The study was designed to
evaluate the effectiveness of a
programme to teach language-
delayed children phoneme
analysis skills which are
associated with success in
learning to read and spell.
The experimental group took
part in a structured training
programme and were seen in
two groups of seven by the
third author twice a week for
20-min sessions over a period
of 8 weeks. Each session con-
sisted of 5 min of word play
involving new goals or
reviewing previous goals,
followed by 10 min on
structured phoneme awareness
skills (e.g. syllable awareness,
initial phoneme segmentation,
rhyming and phoneme
segmentation).The final 
5 min of each session was 
spent on reviewing targeted
skills, etc.
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n = 94 (mean age 
28 months, SD 3.4).
However, there was
considerable attrition
over a 3-year follow-up
interval, complicated by
differential attrition
rates across the inter-
vention and control
groups. Data are
reported here for 
n = 62 (25E and 37C)
for whom complete 
pre- and post-
intervention scores 
are available prior to a
majority of the control
group children enrolling
in speech therapy
programmes (31% of
the control group
received therapy at 
34 months but this
figure rose to 65% at 
44 months).The
participants in the study
were referred by
physicians or recruited
via announcements in
the media.They had
normal hearing, no
physical handicaps,
normal intelligence (i.e
non-verbal IQ ≥ 85 on
the LIPS) (Leiter, 1976),
normal receptive
language (standard
scores of ≥ 85 on the
PPVT-R (Dunn and
Dunn, 1981) but severe
delay in expressive
language (scores 
≤ 2.33 SD on the
Expressive One-Word
Picture Vocabulary Test
(EOWPVT) (Gardner,
1981). Children with
evidence of autism,
pervasive developmental
disorder or physical
disability were excluded.
No details of ethnicity,
SES, or gender balance
are reported.

Whitehurst,
Fischel,
Lonigan,
Valdez-
Menacha,
Arnold and
Smith, 1991

Quasi-
experimental
design. Subjects
were allocated
to the inter-
vention group
(receiving a
home-based
programme) 
on a ‘first come,
first served’
basis, with
assignment to
the control
group after 
the treatment
group had 
been filled.

Expressive
language

The results of follow-up assessment with
standardised tests when the children were aged
34 months and after intervention was com-
pleted revealed that a significantly higher pro-
portion of the intervention group had normal-
ised their scores on the EOWPVT (72% vs. 41%
of the control group, p < 0.02) and achieved
higher scores on the expressive sub-scale of 
the ITPA (Kirk and Kirk, 1968) (p < 0.01).The
intervention group children also used a higher
percentage of target words in parent–child
interactions after treatment.

Comments
The results reveal the effectiveness of the
home-based intervention programme for
expressive language delay, though the pro-
gramme appeared to have little effect upon the
subsequent emergence of phonological
problems. It is unclear how much time parents
spent on the assignments.The overall treatment
effects observed may be an underestimate as
children who ‘dropped out’ from the inter-
vention group tended to be higher functioning
than those who left the control group. Inter-
estingly, although around a third of the control
group were receiving other speech and language
services there were no significant differences at
34 months between the control children who
received community-based services and those
who did not.The community-based therapy thus
did not appear to advantage the control group
children receiving it. Differences did emerge
later on, at 65 months, but in an unexpected
direction: control children receiving therapy had
poorer scores than those who did not.The
authors note that the control group children
who received therapy did not have the most
severe problems. However, the results from the
three-year follow-up (n = 27) revealed that the
advantages of intervention tended to ‘wash-out’
over time, with no difference between the two
groups at 65 months. Phonological problems in
both groups also resolved by the time the
children were 65 months.

The study was designed to
evaluate the effectiveness 
of a parent-administered
home-based intervention
programme for children with
specific expressive language
delay.The treatment pro-
gramme consisted of seven
written assignments which
were tailored to meet the
individual needs of families.
The assignments covered
activities to expand the child’s
expressive language skills (e.g.
forced choice activities to
encourage a shift from
gestural to vocal communi-
cation; use of /wh-/ questions;
incidental teaching; require-
ment of two-word combi-
nations; description tasks
during story time; use of open-
ended questions during story
time).The activities were
designed to take account of
the child’s interests and
utilised naturally-occurring
contingencies. Parents were
seen by a clinician in an office
setting for 30 min every
fortnight to receive an
assignment.The sessions
consisted of a review of the
outcomes from the previous
assignment and discussion of
the new assignment. Role play
(with the trainer playing the
part of the child) and
corrective feedback 
were used.
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n = 24 (12E, age range
45–98 months, mean 68
months, SD 16.66, and
12C, age range 44–88
months, mean 58 months,
SD 11.92). Participants all
had normal hearing and
articulation had all been
diagnosed as language-
disordered.All scored 
< 10th percentile on at
least one of the following
norm-referenced tests of
expressive language: the
NSST (Lee, 1969), the
Carrow Elicited Language
Inventory (CELI) (Carrow,
1974) or the Triota Speech
and Language Test (Irwin,
1972). Subjects’ MLU from
a spontaneous language
sample fell within the
range 3.5–5.1 words.
None produced well-
formed /wh/ questions
requiring the auxiliary
verbs is or does. None of
the children had been
diagnosed as mentally
retarded or neurologically
impaired. 67% of the
sample were boys (58% in
the experimental group
and 75% in the delayed
treatment group). No
information about SES is
presented.

Wilcox and
Leonard,
1978

Quasi-
experimental
time series
design. Subjects
with language
delay were
assigned to
either an
experimental
group (training
in correct pro-
duction of /wh/
question forms)
or to a delayed
treatment
control group
who were
trained after the
experimental
group had com-
pleted their
training.All but
three of the
children were
randomly
assigned to the
groups.

Expressive
language
(syntax)

Comparison between pre- and post-intervention
scores for the trained and untrained forms and
auxiliaries revealed that the experimental group
achieved significantly higher scores than the
delayed treatment control group (p < 0.001).The
control group also significantly increased their
scores after they received training (p < 0.001).
There was also evidence of generalisation of
training to untrained /wh/ forms (where and
what were the most generalisable) but there 
was little evidence of generalisation to 
untrained auxiliaries.

Comments
The results reveal the effectiveness of the
experimental procedure and also the generalis-
ability of training on where and what.The use 
of a time series design (with a delayed treatment
group who made no gains during a baseline period
extending over two pre-tests but then improved
their scores following training) provides control
for the effects of maturation.The authors’ checks
on reliability of coding yielded agreement of 97.8%
for test sessions.

The study was designed to
evaluate the effectiveness of a
programme to train language-
disordered children to correctly
produce /wh/ question forms by
means of modelling with instruc-
tions and differential reinforce-
ment. Subjects were assigned to
one of six experimental
conditions and were trained using
one of three /wh/ forms (where,
what and who) and one of two
auxiliary forms (is and does).
The correct forms were model-
led by the adult and a continous
reinforcement schedule was used
to reward correct responses by
the child during training.When
the subject achieved 20 con-
secutive correct responses on 
the these forms, a post-test was
presented to assess generalisation
of training to untrained auxiliary
and /wh/ forms. No information is
reported regarding the frequency
or length of the sessions or the
duration of the programme.

n = 22 (11E, age range
40–52 months; 11C, age
range 42–54 months).
Participants all had normal
hearing and had a non-
verbal IQ equivalent
within the normal range
(≥ 85) on the Minnesota
Preschool Performance
Scale sub-tests and normal
comprehension (on
sections A and B of the
Assessment of Children’s
Language Comprehen-
sion). No information
about gender, ethnicity 
or SES is reported.

Zwitman and
Sonderman,
1979

Quasi-
experimental
design. Subjects
were matched
on their pre-
test scores on
the Develop-
mental Word
Sequencing
Program 
pre-test and
assigned (non-
randomly) to
either the
experimental
group (receiving
training on
syntax) or a
non-
intervention
control group.

Expressive
language
(syntax)

The results revealed that children in the
experimental group made significantly greater
gains than the control group (p <0.05).

Comments
The results indicate that all of the children in 
the experimental group improved the structure 
of their expressive language after treatment,
though there was considerable variation in rate 
of progress, which appeared to be related to the
level of skill at entry to the programme. Only one
of the children successfully completed the whole
programme, however.The programme appeared to
be less successful in teaching descriptives, and the
manipulation of cards representing structures in
itself did not facilitate generalised use of struc-
tures in conversation (additional activities involv-
ing picture description were required).The effects
of maturation were also evident, with five of the
children in the control group making significant
gains. Considerable variability in parental
cooperation was also reported.

The study was designed to
evaluate the effectiveness of the
Developmental Word Sequencing
Program, designed to teach lang-
uage disordered children syntax
by means of imitation, modelling
and differential reinforcement.
The children in the experimental
group were seen once per week
for 45 min over a period of 
2–6 months (average 5 months),
which did not exceed 25 sessions.
In addition, the children’s mothers
provided 10–15 min daily prac-
tice.The programme consisted 
of 11 sections ranging from basic
naming vocabulary to four-word
combinations each broken down
into seven steps, and used picture
cards to illustrate words and
combinations.A spontaneous
language sample for each child
was used to ensure that struc-
tures missing from the Develop-
mental Word Sequencing Program
pre-test were also absent from
the child’s conversational speech.
The level of agreement between
pre-test usage and conversational
usage was 94%.
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n = 1M (aged 60 months)
with hearing and motor
development reported to
be within normal limits for
his age. Informal Piagetian
Cognitive Assessment
(Gill, 1979) and two sub-
tests from the Clinical
Evaluation of Language
Functions (Semel and
Wiig, 1980) indicated
average/above-average
cognitive ability and
language comprehension.
However, his MLU and
type token ratio (Templin,
1957) indicated delay 
in expressive language
with functioning in the 
28–45 months range.
The child also had
problems in initiation,
particularly memory- 
and future-related 
topics.

Bedrosian
and Willis,
1987

Multiple
baseline across
behaviours.

Pragmatics The outcome measures were the number of ‘here
and now’, future-related and memory-related initi-
ations in 5-min probe sessions at the beginning of
each of the 30-min sessions.The child achieved
the criterion for success in future- and memory-
related initiations, but the number of memory-
related initiations decreased markedly below cri-
terion after the withdrawal of toys.The structure
of the child’s expressive language also showed
improvement, but in the absence of controls it is
unclear to what extent the progress was due to
maturation. Informal reports of generalisation of
initiations to other settings were provided by the
parents and the child’s teacher.

Comments
The rationale for the criteria for success was
unclear.Toys were used in early sessions but were
withdrawn mid-way through intervention which
may have adversely affected the number of
memory-related initiations.Two out of three
baselines were unstable (i.e. outwith ± 10% of
mean baseline score), including the untreated
control process (‘here and now’ initiations).The
author’s checks on reliability of coding yielded
levels of agreement between 90–100%.

The aim of the study was to
increase the child’s use of
memory- and future-related topic
initiation to more age-appropriate
levels.The child was seen
individually by a clinician in a
clinic setting twice a week for 30
min each session over a 6-month
period.The programme consisted
of instruction, modelling, use of
indirect and direct requests to
elicit information and feedback
within a communicative contexts
which involved various practical
activities and projects (e.g. making
decorations) followed by
discussion of the events that took
place and of the events that
would take place after the
session.The criterion for ceasing
treatment was the initiation of
three memory or future-related
topics for three consecutive 5-
min probe sessions.Treatment
commenced with memory-
related initiations and when the
criterion was reached, future-
related initiations were treated.

n = 2 (1M and 1F,
aged 46 and 51 months,
respectively).The subjects
had normal hearing and no
neurological history but
had phonological dis-
orders with below-average
scores on the GFTA
(Goldman and Fristoe,
1986) and on samples
from spontaneous
conversation. Both
children had received
speech and language
therapy.

Camarata,
1993

Multiple
baseline across
behaviours (for
three target
phonemes in
the case of the
male subject)
and across
subjects (for
production of
target phoneme
/l/).

Phonology The outcome measures were the percentage
correct sound productions across targets. Data
are presented for three targets in the case of the
male subject but for only one for the female
subject, who dropped out prematurely after 
14 sessions.The results reveal that both subjects
achieved 100% production for target sounds.
These levels generalised to use at home at the
end of treatment and were maintained at follow-
up some 9 months later. A 30-min training session
by the author was sufficient for clinicians to carry
out the programme.

Comments
Naturalistic conversation training resulted in the
acquisition and correct use of the target sounds
and improved speech intelligibility in spontaneous
conversations not only with the therapist but with
the children’s mothers and an unfamiliar clinician
in the children’s homes.All of the baselines were
stable (i.e. within ± 10% of mean baseline score).
The authors’ checks on reliability of coding of data
yielded agreement in the range 83–92%.

This study was designed to
examine whether naturalistic
conversation training is an
effective means of improving the
sound production of children 
with speech sound difficulties.The
children were seen individually by
a speech-language pathologist in a
clinic for 45 min twice per week
(for 14 sessions in the case of the
girl and 35 sessions in the case of
the boy) to work on individual
speech sound targets arising 
from the initial standardised
assessment and language sample.
The naturalistic conversation
training intervention model 
used in this study entailed the
immediate provision of a correct
model to the child following
his/her incorrect production.
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n = 6 (age range 32–38
months, mean 36 months).
(Note: data from two
subjects only could be
included as the number of
baseline data points for
the remaining four failed
to meet the study design
criteria of > 2.) The
children had normal
hearing and were not
mentally retarded but
were diagnosed as
language disordered,
though none had had
therapy.Their scores on
the PPVT (Dunn, 1965)
were within 6 months 
of the normal range 
for their age but they
produced only one-word
utterances and the PLS
(Zimmerman, Steiner 
and Evatt, 1969) revealed
delay in comprehension
(range 7–12 months).

Connell,
1986a

Multiple
baseline across
subjects.

Expressive
language
(semantics)

The outcome measures in this study were the
percentage correct production of correctly-
ordered sentences corresponding to the trained
and the untrained pictures in response to probes
administered on average after every third session,
and the correct use in conversation.The results
revealed that the two children reached the
criterion for success for the production of
semantic roles. The correct use of the semantic
roles also generalised to untrained materials and
to use in spontaneous conversation.

Comments
The results indicate that production training is an
effective means of teaching language-disordered
children the relationship between semantic roles
and word order.The authors’ checks on reliability
of coding yielded agreement in the range 86–92%
for the complete sample of six children.

The aim of the study was to
examine whether production
training and comprehension
training could help language-
disordered children learn to
express semantic role meaning
correctly in two-word utterances.
Only the data for production
training met the inclusion criteria.
The two included subjects were
seen individually in a clinic setting
by a clinician 3–4 times per week
for 40-min sessions for between
16 and 28 sessions in total 
(11 and 17 treatment sessions,
respectively). Production training
programme consisted of two
steps: training the children to
imitate sentences describing
target sentences (a) with and (b)
without modelling.Thirteen sets
of picture pairs were used in the
study, three for training and ten to
serve as untaught generalisation
probes.The criterion for success
was 90% accuracy in three
consecutive sets of ten trials.
Reinforcement using tokens on a
FR1 schedule was also used.

n = 4 (2M and 2F, age
range 40–50 months,
mean 45 months,
SD 5.23 months).The
subjects had normal
hearing and were not
mentally retarded but
were diagnosed as
language disordered,
though none had had
therapy.Their scores on
the DSS (Lee, 1974) and
the PLS (Zimmerman,
Steiner and Evatt, 1969)
revealed delay in
expressive language
(range15–30 months) 
and in auditory compre-
hension (range 7–12
months).

Connell,
1986b

Multiple
baseline across
subjects.

Expressive
language
(syntax)

The outcome measures in this study were the
percentage occurrence of the correct subject
forms in response to probes administered after
each session and the correct use in conversation.
The results revealed that all four children reached
the criterion for success for the five subject prop-
erties taught.The correct use of subject forms
also generalised to use in spontaneous
conversation.

Comments
The programme successfully trained subjects and
provided support for the two-stage model of
acquisition. However, there was considerable
variation in individual patterns of learning. In
addition, baselines for data combined over the 
five subject properties for two of the children
were unstable (i.e. outwith ± 10% of the mean
baseline score), though the baseline for one of
these children was latterly stable for a period of
over a 100 days prior to the introduction of
training.The authors’ checks on reliability of
coding yielded agreement in the range 87–97%.

The aim of the study was 
to explore whether the predic-
tions of the functional theory of
language learning that there are
two stages in the acquisition of
the subject function (Givon, 1979)
hold for language-disordered
children.The subjects were seen
individually in a clinic setting by a
clinician 3–4 times per week for
30-min sessions for between 30
and 85 sessions.The programme
consisted of eight stages and
trained the children to say
sentences with the correct
subject form in response to
picture stimuli by means of
modelling, imitation, elicitation
and reinforcement.Ten sets of
four pictures were used in the
study, five each for training a
subject property and five to serve
as untaught generalisation probes.
The criterion for success was
80% accuracy on 20 consecutive
responses over two sessions.
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n = 3 (1M and 2F, age
range 54–80 months,
mean 67 months). (Note:
another male subject from
the sample was excluded
from consideration here
as his age (112 months)
was outwith our inclusion
criteria).The children’s
scores on the Columbia
Mental Maturity Scale
were all within normal
limits.Two of the children
had receptive language
scores on the TACL
(Carrow, 1973) some
7–10 months below their
age and all had marked
deficits in expressive
syntax.

Culatta and
Horn, 1982

Multiple
baseline across
behaviours.

Expressive
language
(syntax)

The outcome measures were the percentage of
spontaneous productions of trained vs. untrained
targets.The children achieved the required 90%
accuracy rates for the first rules to be trained
while untrained rules did not improve.When
training for these untrained rules commenced the
percentage of spontaneous productions improved
and the 90% accuracy criterion was reached by all
three children. Maintenance probes confirmed that
these gains persisted after the withdrawal of
treatment.

Comments
Training generalised to spontaneous productions
and this highlights the effectiveness of using mean-
ingful communicative contexts. Seven of the nine
of the baselines were unstable (i.e. outwith ± 10%
of the mean baseline score) but six of the seven
were descending baselines.The authors’ check on
reliability of coding yielded agreement rates
between 95–100%.

The study was designed to evalu-
ate the effectiveness of a four-step
programme designed to facilitate
generalisation of training of gram-
matical rules to spontaneous
production.The subjects were
seen individually twice per week
for 45 min in a clinical setting by a
clinician for 19–27 sessions.The
programme used the following
evoking strategies to support
correct production by the child:
modelling, role play and recre-
ation of naturalistic events (e.g.
getting ready for school). Model-
ling of targets by the clinician was
reduced and the communicative
context increased in complexity
as the children progressed
through the programme.Two
grammatical rules were identified
as targets for each child.Training
was initiated for one rule at a
time.The criterion for completing
each step of the programme was
90% accuracy in productions of
target rules in the first ten obli-
gatory contexts on two consecu-
tive sessions. Once the four steps
had been successfully completed
for the first rule, training for the
second target commenced.

n = 2, aged 70 and 
75 months. (Note: a
further two children from
the sample were excluded
from consideration here
as their ages, 92 and 98
months, respectively, were
outwith our inclusion
criteria.) The subjects
attended a special school
for pupils with normal
cognitive ability with 
a handicapping condition.
The children were native
English speakers with
normal hearing and non-
verbal cognitive ability in
the low-average/average
range. Both had problems
with both language
comprehension (on 
the PPVT-R) (Dunn 
and Dunn, 1981) and
expressive language 
(e.g. syntax, reduced
length of utterances,
etc.) indicating specific
language difficulties. No
information about gender
balance was provided.

Dollaghan
and Keston,
1986

Multiple
baseline across
subjects.

Receptive
language
(compre-
hension
monitoring)

The outcome measures were the percentage of
inadequate messages queried verbally by the
subjects in response to the daily probes and the
generalisation probes.The results revealed that
100% of the problem messages were queried
verbally following treatment for both subjects.
These gains were maintained following the
withdrawal of treatment and were still in evidence
at follow-up, some 3–6 weeks later.The treatment
also generalised to different and more complex
messages, though the performance on the general-
isation probes was not as high as on the daily
probes, particularly in the case of Subject 2.

Comments
The results indicate that training of compre-
hension monitoring skills can improve perform-
ance. But as with most criterion-referenced
measures, there is no indication of the extent to
which children’s skills show normalisation. In
addition, variability in the levels of generalisation
was observed.The baseline for Subject 2 was also
unstable (i.e. outwith ± 10% of the mean baseline
score).The authors’ checks on reliability of coding
yielded agreement of 100%.

The study was designed to
investigate the effectiveness of an
intervention programme designed
to improve comprehension
monitoring skills, the skills used by
listeners to detect and respond to
breakdowns in comprehension
(Markman, 1981).The children were
seen individually by a clinician three
times per week for 20 min over
4–5 weeks for 10–11 sessions.The
programme had four phases: first,
training in behaviours associated
with an active orientation to
listening; then training in responding
when the message is obscured (e.g.
by excessive rate or insufficient
loudness); next, how to respond
when the message contains in-
explicit or ambiguous information;
and lastly, how to respond when the
message is excessively complex.
Discussion, practice in identifying
adequate and inadequate messages,
role play and referential com-
munication games were all used, in
conjunction with positive reinforce-
ment. Comprehension monitoring
probes (eight commands, two
adequate and six inadequate) were
presented in random order during
each session.The criterion for
success was 100%.A generalisation
probe of ten different and more
complex messages was also pre-
sented on three occasions: before
the first baseline session, at the
10th session and 3–6 weeks follow-
ing the completion of treatment.
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n = 4 (3M and 1F, age
range 65–83 months,
mean 70 months) with
normal vision and hearing
and age-appropriate
cognitive abilities. English
was the sole language of
the home. Children’s
scores (≤ 1 SD below the
mean) on one or more of
a variety of standardised
tests of language (e.g.
TOLD – Primary (New-
comer and Hammill,
1982); Miller-Yoder
Language Comprehension
Test (Miller and Yoder,
1984); PPVT-R (Dunn and
Dunn, 1981); and the
Systematic Analysis of
Language Transcripts
(Miller and Chapman,
1985)) revealed that three
had expressive language
delay and one had specific
problems in expressive
language, phonology and
language comprehension.
All children were receiving
speech and language
therapy (on average 
for 6 months).

Ellis Weismer
and Murray-
Branch,
1989

Alternating
treatments with
counter-
balancing of the
initial order of
treatments
across children.

Expressive
language
(syntax)

The outcome measures for this study were the
percentage of correct responses to untaught
generalisation probes for each target form during
the baseline and treatment sessions.The results
revealed that both approaches were effective for
3/4 subjects: two achieved 90–100% accuracy and
the third 75% across both treatments. However,
Subject C (who had problems with language com-
prehension as well as expressive syntax and had
had only one month’s therapy prior to the start of
the study) made noticeably poorer progress
(around 24% accuracy for modelling plus evoked
production and less for modelling). Modelling plus
evoked production tended to be associated with
more stable (i.e. less variable) learning curves.

Comments
Modelling and modelling plus evoked production
approaches both resulted in increased correct
production of target forms. However the baselines
for 3/4 subjects were unstable (i.e. outwith ± 10%
of mean baseline score). In addition, the use of the
alternating treatments design is vulnerable to
treatment interference effects and also does not
offer control against the effects of maturation (in
the absence of a staggered multiple baseline
across patients).The authors’ checks on reliability
of coding of data yielded agreement in the range
92–100%.

The study compared the effec-
tiveness of two intervention
approaches for problems in
expressive syntax: modelling
(Leonard, 1975) and modelling plus
evoked productions of the target
that do not simply imitate what
the clinician says (Culatta and
Horn, 1982).The children were
seen in a clinic setting by clinicians
for 1–2 sessions each week of
20–25 min over a 7–9-week
period (i.e. 14–18 sessions).
Individual targets were identified
for each child using conversational
samples (e.g. the auxiliary verb is;
regular and irregular past tenses)
and the two treatment procedures
were alternated for each child
using a semi-random ordering such
that one type of treatment was
not used for more than four
consecutive sessions and only one
treatment method was used
during a given session. Elicitation
tasks utilised picture descriptions
(for Subjects A, C and D) and
guessing pictured actions (for
Subject B). Generalisation probes
were presented at the end of each
treatment session to establish the
percentage correct production of
target forms.

n = 3 (2M and 1F, age 
range 27–28 months,
mean 27 months).A
fourth child was invited 
to participate but did not
take part.The subjects had
normal hearing, general
cognitive abilities and
language comprehension
(on the SICD (Hendrick 
et al, 1975) for their age
and they came from
monolingual English-
speaking homes but they
were identified as ‘late
talkers’ with restrictive
productive vocabularies
more than 2 SDs below
the average for typically-
developing age-peers and
below the 10th percentile
on the McArthur CDIs
(Fenson, Dale, Reznick,
Thal, Bates, Hartung,
Pethick and Reilly, 1991).
The children’s MLU were
≤ 1 SD below the mean
for their age (Miller and
Chapman, 1981) but none
had severe phonological
difficulties.

Ellis
Weismer,
Murray-
Branch 
and Miller,
1993

Alternating
treatments with
counter-
balanced order
of presentation.

Expressive
language
(productive
vocabulary)

The outcome measures were the percentage of
correct probe productions per session; the num-
ber of different words produced in response to
the probes per session; and the number of target
words acquired under each treatment approach.
Use of control words was also measured.The
results indicated that children learned more target
words and controls but revealed considerable
individual variation and were in contrast to the
earlier findings of Ellis Weismer and Murray-
Branch (1989). One of the subjects made most
gains in response to modelling, one to modelling
plus evoked production and neither approach was
effective in the case of the third.These findings
were consistent across group and individual
instruction. Scores on the SICD and the Early
Language Inventory 6 months after pre-test also
revealed post-test gains in receptive language
(8–12 months) and vocabulary. However, the non-
participating child made similar gains. Maternal
reports indicated generalised use of target words
but not control words outwith the clinic setting.

Comments
The results reflect the importance of consider-
ing treatment × aptitude interactions amongst
subjects, although the gains made by the non-
participating child suggest that the effects could 
be due to maturation.The effects of absenteeism
upon the poor performance of one child is also
discussed.The alternating treatments design is
vulnerable to treatment interference effects and
also does not offer control against the effects of
maturation (in the absence of a staggered multiple
baseline across subjects).The baselines were
stable (i.e. within ± 10% of mean baseline score).
The authors’ checks on reliability of coding of
data (second-level comparisons in the case of
SALT and PEPPER analyses) yielded agreement 
in the range 90–100%.

The study compared the effec-
tiveness of two approaches for
developing productive vocabulary:
modelling (Leonard, 1975) and
modelling plus evoked produc-
tions of the target that do not
simply imitate what the clinician
says (Culatta and Horn, 1982)
under group and individual
instruction.The children were
seen in a clinic setting by
graduate student clinicians
supervised by the investigators
for two sessions each week of 
60 min (40–45 min of group
instruction and 15–20 min of
individual instruction) over a 
3-month period (i.e. 24 sessions).
Language targets were identified
for each child using object and
action labels from the Early
Language Inventory (Bates et al,
1986) which they could under-
stand but not produce.Target and
control words were balanced as
far as possible for equivalency
across treatment conditions.The
two treatment procedures were
alternated for each child using a
semi-random ordering such that
one type of treatment was not
used for more than three con-
secutive sessions and only one
treatment method was used
during a given session. Checks
were also made on the fidelity of
the two treatment approaches.
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continued

n = 3 (all males), age range
49–58 months, mean 
54 months.The children 
all had normal hearing,
normal oral speech and
motor ability and non-
verbal IQs within the
average/above-average
range. However, they had
specific phonological
disorders, with below
average scores on the 
GFTA (Goldman and
Fristoe, 1986). None of
children had received
speech and language
therapy and English 
was the sole language 
of the home.

Gierut, 1990 Alternating
treatments, with
staggered
multiple base-
line across
subjects and
counter-
balanced
training order.

Phonology The outcome measures were the percentage
accuracy of treated and comparison sounds.
The author concludes that the treatment of
maximal oppositions resulted in a greater
improvement in correct production of treated
sounds and in generalisation to untreated
sounds.The use of sound pairs which involved
multiple and major class distinctions appeared 
most effective.

Comments
There was a good deal of variability in the
results across subjects. Interestingly, the basis
for concluding the superiority of treatment of
maximal oppositions seems to have been the
generalisation of learning to untreated sounds,
rather than to a difference in outcomes for
the treated sounds.The possibility that
differential learning was the result of
differences in the developmental order of
acquisition of the sounds identified for each
child was considered. However, the use of
counterbalanced presentation order and the
staggered multiple baseline offer a measure of
control against the effects of treatment
interference to which the alternating treat-
ments design is vulnerable. Five of the six
baselines were stable (i.e. within ± 10% of
mean baseline score).The author’s check on
the reliability of coding yielded agreement in
the range 86–97%.

The study provided a comparison
of the relative effectiveness of two
different treatment approaches for
phonological disorder: treatment
of minimal oppositions (Ferrier
and Davis, 1973;Weiner, 1981) vs.
treatment of maximal oppositions
(Gierut, 1989).The children were
seen by a therapist in a clinic
setting for three 60-min sessions
per week for an unreported
number of weeks (which appeared
to be around 30) and trained on
nonsense word stimuli. Each child
had two sound pairs identified for
treatment, specific for each type of
opposition.The alternating
treatments design with a staggered
multiple baseline across patients
(Thompson and McReynolds,
1986) entailed presentation of
both oppositions during each
session, with a counterbalanced
order of presentation.There was
no direct training and intervention
was based upon elicitation (imita-
tion and spontaneous production).
Reinforcement procedures were
used during both imitative and
spontaneous production phases.

n = 4 (3M and 1F, age
range 42–54 months,
mean 46 months).
The subjects all had
normal hearing, normal
oral speech and motor
ability and non-verbal IQs
within the average/above-
average range. However,
they had specific phono-
logical disorders, with
below-average scores on
the GFTA (Goldman and
Fristoe, 1986). None of
children had received
speech and language
therapy and English was
the sole language of the
home.

Gierut, 1992
(Study 1)

Alternating
treatments, with
staggered
multiple
baseline across
subjects.

Phonology The outcome measure was the percentage
accuracy of taught sounds for each treatment.The
author concludes that teaching minimal pairs with
two new phonemes unknown to the child is as
effective or more effective than teaching one new
phoneme.

Comments
There was a good deal of variability in the results
across children and Subjects 11 and 12 in partic-
ular showed less response to the two new
phonemes condition than to the one phoneme
condition, which raises questions about the
generality of the findings. Five of the six baselines
were unstable (i.e. outwith ± 10% of mean
baseline score). In addition, the use of counter-
balanced presentation order and the staggered
multiple baseline offer a measure of control
against the effects of treatment interference to
which the alternating treatments design is vulner-
able.The author’s checks on the reliability of
coding yielded agreement in the range 87–91%.

The study provides an evaluation
of the effects of minimal pairs
treatment for phonological
disorder (see Gierut, 1990).
Subjects were treated directly 
by a speech and language
therapist in a clinic setting for 
60-min sessions, three times 
for 16–20 sessions using non-
sense words. Each child was
presented with two different
formats of minimal pair treat-
ment.The alternating treat-
ments design with a staggered
multiple baseline across subjects
(Thompson and McReynolds,
1986) entailed presentation of
both formats during each session,
with a counterbalanced order 
of presentation.There was no 
direct training and intervention
was based upon elicitation
(imitation and spontaneous
production).The criterion for
success was 90% accurate
production over three con-
secutive sessions within one
minimal pair format (or 12
consecutive sessions, if earlier).
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n = 1M, aged 80 months,
known to speech and
language services since 
42 months. History of
heart murmur and
repeated middle ear
infections but non-
linguistic development 
was essentially normal.
Receptive language,
pragmatic skills, semantic
relations, fine- and gross-
motor skills, hearing and
social skills within normal
limits (e.g. on TOLD –
Primary (Newcomer and
Hammill, 1982), PPVT-R
(Dunn and Dunn, 1981);
CELI (Carrow, 1974)).
However, marked
problems in intelligibility
and prosody were 
evident in the child’s
spontaneous speech 
(e.g. excessive and equal
stress, prolonged and
complex pitch changes
and excessive rate).

Hargrove,
Roetzel and
Hoodin,
1989

Multiple
baseline across
behaviours.

Phonology/
articulation
(prosody)

The outcome measure was the child’s level 
of accuracy performance with generalisation
probes (i.e. untrained stimuli) The results indi-
cated that over 18 sessions the child reached 
the criterion for success (78% accuracy) on 
two of the behaviours and achieved 67% 
accuracy on the third. However, although the 
level of performance for object contradictions
continued to increase during the maintenance
phase, following withdrawal of treatment the 
levels of performance for subject and verb 
contradictions declined.

Comments
The results indicate that training in prosody 
skills can improve performance but the decline
during the maintenance phase suggests that the
treatment phase might usefully be extended.
The baselines for verb and object contradictions
were also unstable (i.e. outwith ± 10% of mean
baseline score).The authors’ checks on reliability
of coding yielded agreement in the range
76–100%, indicating considerable variability.
A check on treatment fidelity revealed adherence
to the procedures 98.1–100% of the time.

This study was designed to
examine the effectiveness of a
behaviour-based treatment
programme for training prosodic
skills.The goal of the programme
was to produce a falling terminal
contour, only one stressed word
and a specific syntactic structure
in a controlled context using a
contrastive stress task (Baltaxe,
1984).The child was required to
produce a targeted response
contradicting the clinician’s
questions and the stress on the
contradicted item was noted.
Positive verbal feedback and cues
were used by the clinician to elicit
the target response.The child was
seen at home by a certified
speech and language pathology
graduate student twice a day 
over a 9-day period spread over 
2 consecutive weeks.The length
of sessions was not reported.
Three contradiction types were
used to facilitate questions in
which the subject, verb or 
object was incorrect. A criterion
of 78% correct on targeted
contradiction type probes or the
completion of seven consecutive
training sessions was required to
move from one contradiction
type to the next. Contradiction
types were presented in a
random order.

n = 1M, aged 57 months.
The subject’s receptive
vocabulary score on the
PPVT (Dunn and Dunn,
1981) was within normal
limits but spontaneous
speech samples revealed
problems with articulation
and expressive syntax (e.g.
MLU 3.8 words). He had
not received any clinical
speech and language
therapy prior to the study.

Hedge and
Gierut, 1979

Multiple
baseline across
behaviours.

Expressive
language
(syntax)

The outcome measures were the percentage of
correct responses for each target to probes in
baseline, training and generalisation trials.The
results revealed that the child achieved the 100%
accuracy criterion for success for all four
behaviours indicating the effectiveness of the
training programme. In addition, training on the
uncontractible auxiliary not only improved per-
formance but also generalised to the uncontract-
ible copula, and vice versa. The effects of training
also generalised to the untaught items. However,
there were marked differences in the number of
trials required to reach the criterion, with initial
items requiring more trials than later items, which
seem to have been learned more quickly.

Comments
The results indicate that training of these
grammatical features by means of modelling,
imitation and systematic reinforcement can be
effective and can also generalise to stimuli of the
same classes which have not been taught.The
stability of baseline measures (which provide
experimental control for the effects of matur-
ation) strengthens the conclusion regarding the
effectiveness of the training programme.The
authors’ checks on reliability of coding yielded
agreement of 100%.

The study was designed to
investigate whether training on
the correct production of pro-
nouns (she, he and him) and the
verb form are would generalise
to untrained stimuli.The subject
was seen individually in a clinic
setting by a clinician four times
per week for 30-min sessions for
a total of 45 sessions.The
programme utilised imitation,
modelling, prompts and reinforce-
ment to evoke production of
targets.Twenty stimulus pictures
and sentences were used to train
each target behaviour and 10–16
probe sentences were used for
each to determine the extent of
generalisation to untrained
stimuli.The targets were intro-
duced sequentially (in the order
noted above) and once the sub-
ject achieved ten consecutively
correct spontaneous productions
on the first trained item of a
selected pair the second item of
the pair was introduced.When
spontaneous responses to both
items in a given pair reached
100% for around ten trials, probe
trials were introduced.The
criterion for success for probe
trials was 100%. A response rate
of less than this resulted in
additional training.
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n = 1M, aged 48 months
who had received 
11 weeks of treatment for
articulation (though not
for language) problems
prior to the study.The
child had normal hearing
and oral speech mechan-
ism and a score within
normal limits on the PPVT
(Dunn and Dunn, 1981).
However, scores on the
NSST (Lee, 1971) and
CELI (Carrow, 1974) and
performance on a
spontaneous language
sample indicated specific
expressive language delay.

Hegde,
Noll and
Pecora, 1979
(Study 2)

Multiple
baseline across
behaviours.

Expressive
language
(syntax)

The outcome measures were the percentage of
correct responses for each target to probes in
baseline, training and generalisation trials.The
results revealed that the child achieved the 90%
accuracy criterion for success for all features
indicating the effectiveness of training. In addition,
training on the uncontractible auxiliary not only
improved performance but also generalised to the
uncontractible copula, and vice versa. The effects of
training also generalised to untaught items in 
all cases.

Comments
The results indicate that training of these
grammatical features by means of modelling,
imitation and systematic reinforcement can 
be effective and can also result in generalised
responses.The stability of baseline measures
(which provide experimental control for the
effects of maturation) strengthens the conclusion
regarding the effectiveness of the training
programme.The authors’ checks on reliability 
of coding yielded agreement in the range
92–100%.

The study was designed to
investigate whether training on
the correct production 
of syntactical features (the
contractible copula and the
uncontractible auxiliary) would
generalise to other forms (the
contractible auxiliary and the
uncontractible copula).Training
was also provided on a further
form, the possessive /s/.The
subject was seen individually 
in a clinic setting by a clinician 
4–5 times per week for 45-min
sessions for a total of 65 sessions.
The programme utilised imitation,
modelling, prompts and reinforce-
ment (using sweets) to evoke
production of targets. Fifteen
stimulus sentences were used for
the five target forms.Training
targets were introduced sequ-
entially and once the child
achieved 11 consecutively correct
spontaneous productions on
trained items probe trials took 
place until the criterion of 90%
generalisation to untrained
sentences was met.
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n = 1F, aged 25 months.
(Note: a further three
children from the
sample were excluded
from consideration
here because of
secondary delay, which
is outwith our inclusion
criteria).The subject
had normal hearing and
was very imitative but
her scores on the
SICD (Hedrick, Prather
and Tobin, 1975)
revealed a delay of
some 17 months in
receptive language and 
9 months in expressive
language.The child 
also had reported
behaviour problems.

Hemmeter
and Kaiser,
1994

Multiple probe
and multiple
baseline across
intervention
strategies.

Expressive
language and
receptive
language

The outcome measures were the percentage
correct use of strategies by the parents, the
frequency of spontaneous child utterances, the
frequency of spontaneous target use and the
total number of targets used (i.e. prompted
plus spontaneous).The results revealed that
the parent required on average 16–17 training
sessions to achieve criterion level on use of the
enhanced techniques.The child also showed
substantial increases in the use of targets in the
training setting which generalised to the
sessions with the research assistant and to the
home. Re-testing on the SCID revealed that
the subject made gains of 16 months in
receptive language scores and 8 months for
expressive language, reducing the child’s
language delay to around 4 months.

Comments
The other children in the study with secondary
delays made greater gains on the criterion-
referenced measures largely because the child
considered here used significantly more
spontaneous speech before intervention.
However, this child made sizeable gains 
on a norm-referenced test indicating that the
treatment was effective in normalising her
language delay.Three of the four parent and 
One of the three child baselines were unstable
(i.e. outwith ± 10% of the mean baseline
score).The authors’ checks on the reliability of 
coding yielded agreement on mean reliabilities
in the range 74–92%, lower that is usual for
this type of study.

The aim of the study was 
to examine the outcomes 
of training parents to use
enhanced milieu training with
their children with language
delays. Parent and child
attended two sessions of 
45 min per week over 
44 sessions.The parent was
trained individually in a project
centre playroom on strategies
for arranging the environment 
to facilitate communication
followed by strategies for
incidental teaching (i.e.
feedback and modelling the
child’s targets) once the
criterion for success for
environmental strategies was
reached. Language targets
were identified from analysis
of interaction between the
child and a research assistant
and parental report and
consisted of the use of the
structures want + noun,
more + noun and verbs such
as blow, jump and go.
Training sessions consisted of
providing the parent with new
information or feedback from
the previous session and
specific instructions on what
to work on with their child in
the practice session for 
15 min; a 15-min video-taped
practice session involving the
parent, child and trainer, who
provided coaching, if required;
and a final 15-min session
providing feedback and
suggestions for work at home.
The criteria for success were
80% correct in two successive
sessions for environmental
arrangement and incidental
teaching strategies, use of
responsive feedback by the
parent on 70% of all oppor-
tunities during two successive
sessions, and modelling of the
child’s targets 15 times in two
successive sessions. Generalis-
ation of training was assessed
by four sessions of interaction
between the child and a
researcher at the end of both
the baseline and intervention
phases, and by six sessions of
parent-interaction at home.
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n = 2, aged 42 months and
46 months, respectively.
(Note: a further three
children from the sample
were excluded from
consideration here because
of secondary delay, which is
outwith our inclusion
criteria). One of the
subjects was female but 
no information about the
gender of the second was
reported.The subjects’
scores on the SICD
(Hedrick, Prather and
Tobin, 1975) revealed 
that both had delays in
expressive language of
12–14 months. One of 
the children was diagnosed
with developmental
apraxia, the other with
language delay.

Kaiser,
Hemmeter,
Ostrosky,
Alpert and
Hancock,
1995b

Multiple baseline
across subjects.

Expressive
language
(syntax)

Outcome measures were the frequency of use of the
environmental arrangement strategies by parents; the
number of sessions to criterion by parents on the
milieu teaching techniques; the prompted and
spontaneous production of language targets by 
the children at home; and the percentage of child
responsiveness to parent teaching at home. Both
parents increased their use of environmental
arrangement strategies and their frequency of use of
milieu teaching techniques during group training and
again during individual training, though there was
some degree of individual variation. However, the
criterion was only achieved following intensive indi-
vidual training. One child’s use of targets, particularly
spontaneous productions, improved somewhat
during group instruction but more dramatically
during individual training. However, the second child
produced most targets during group training. (This
child did not have any spontaneous productions as
her target was answers to /wh/ questions.) Both of
these children were highly responsive to their
parents during the baseline phase so showed little
increase in responsiveness during training.

Comments
Parents improved their use of milieu techniques as 
a result of the intensive individual training but only
one of the two children with primary language delay
showed any differential improvement in the fre-
quency of target productions as a result of intensive
training, while group training was effective in the
case of the second.There was no counterbalancing
in presentation of treatments hence no control of
treatment interference effects. Baselines for both
children were unstable (i.e. outwith ± 10% of the
mean baseline score).The authors’ checks on the
reliability of coding yielded agreement in the range
71–100%.

The aim of the study was to
examine the effectiveness of
following group training for
parents in the use of milieu
teaching approaches with their
delayed children with intensive
individual home feedback sessions.
Parents were first trained in
groups of 2–3 in a conference
room in a project centre.These
sessions lasted for 60-90 min over
eight sessions and each group had
its own trainer, a graduate student.
Parents were trained in the milieu
procedures (the Model, Mand-
Model,Time Delay and Incidental
Teaching Procedures) and in seven
strategies for applying the proce-
dures which involved environ-
mental arrangements. During the
group training phase, the trainer
videotaped parent–child inter-
action in the home for 15 min
once per week and also provided
additional instructions, feedback
and coaching for a further 30 min.
Intensive individual training took
place in the family homes twice
each week for 7–18 sessions after
the end of the group training.
Trainers provided specific instruc-
tions, feedback and coaching to
parents and videotaped parent–
child interaction. Feedback was
provided to parents in the form 
of videos and graphs.The criterion
for success was 80% correct use 
of Milieu approaches in teaching
episodes on two successive days.

n = 2 (1M, aged 
37 months, and 1F,
aged 43 months). (Note:
a further child from the
sample was excluded from
consideration here as he
had a secondary delay
which is outwith our
inclusion criteria).The
subjects’ scores on the
SICD (Hedrick, Prather 
and Tobin, 1975) revealed
that both had delays in
both expressive language
(range 9–13 months) 
and receptive language
(13–15 months).The 
PPVT (Dunn and Dunn,
1981) and the MacArthur
CDI (Fenson et al, 1991)
were also administered 
but the results were 
not reported.

Kaiser,
Hester,
Alpert and
Whiteman,
1995a

Multiple baseline
across subjects
(trainer–parent–
child triads).

Expressive
language
(syntax)

The outcome measures were information given to
parents by trainers; the methods used by trainers 
and the feedback given to parents; the frequency
and percentage correct use of the milieu proce-
dures by parents; and the prompted and spon-
taneous production of target language responses 
by the children.The overall results reveal that the
trainer’s parent training skills improved following
intervention and that the parents learned to use 
the milieu teaching approaches achieving the
criterion of 80% on all procedures.The children 
also showed increases in the number of language
targets (prompted and spontaneous) used in
conversation with their parents in the clinic 
setting. However, only one of the children showed
generalised use of targets to the home setting.

Comments
The intervention of the trainers led to the parents
successfully implementing the milieu procedures,
with resultant improvement in their children’s
performances. However, there was a good deal of
variability in the children’s performances and in
generalisation outwith the clinic setting.The base-
lines for both children also showed instability (i.e.
outwith ± 10% of the mean baseline score).The
authors’ checks on the reliability of coding yielded
agreement in the range 70–95%.

The aim of the study was to
examine the effectiveness of
teaching inexperienced trainers 
to teach parents to implement
milieu teaching approaches 
with their delayed children. Parent
training sessions were 30–60 min
in length and were held twice a
week in a clinic playroom setting
for 10–11 sessions. Parents were
trained in the milieu procedures
(the Model, Mand-Model,Time
Delay and Incidental Teaching
Procedures) and in strategies for
applying the procedures.Trainers’
own training and their perform-
ance with parents and children
were monitored.The Trainer
Behaviour Code (Alpert and
Kaiser, 1990) and the Milieu
Language Intervention Code, a
continuous observation coding
system (Alpert,Tiernan and Fischer,
1988), were used to gather
information about interactions
between trainers, parents and
children, fidelity to the treatment
programme, the children’s
prompted and spontaneous
production of targets (sentence
structures) and generalisation to
the home setting.The criterion for
success was 80% correct of Milieu
approaches in teaching episodes on
two successive days.
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n = 2 (1M, aged 
56 months, and 1F, aged 
60 months). Participants
had mild-to-moderate
expressive language delay
and disfluent speech,
though their phono-
logical skills were age-
appropriate.They scored
1–2 SDs above the mean
on tests of receptive and
expressive vocabulary
PPVT-R (Dunn and Dunn,
1981) and the EOWPVT-R
(Gardner, 1990).Word
finding difficulties were
apparent on errors 
on the EOWPVT-R and in
discourse settings. Phono-
logical encoding deficits
were also evident on
three syllable stimuli on
the Goldman-Fristoe-
Woodcock Auditory 
Skills Test Battery
(Goldman, Fristoe and
Woodcock, 1974).

McGregor,
1994

Multiple
baseline designs
across subjects
and behaviours
with counter-
balanced sets of
training items.

Expressive
language
(word finding)

The outcome measures were the total number of
errors (semantic, phonological or no response)
made in naming probe items in baseline, treatment
and maintenance phases.The results revealed that
the phonologically-based treatment decreased the
number of errors and improved word finding
performance by reducing both phonological
errors and semantic substitutions on target
words.The gains made were maintained three
weeks after the cessation of treatment.There 
was little generalisation to the phonologically
related control items and none to the 
semantically related control items.

Comments
The results support the view that the word-
finding problems presented by the children in 
this study may have a phonological basis. However,
baselines for both children were unstable (i.e.
outwith ± 10% of mean baseline score).The
author’s checks on reliability of coding yielded
agreement in the range 96–99%.

This study was designed to
investigate the effectiveness of
phonologically-based treatment
for word finding.The children
were seen individually in a clinic
setting for two sessions each
week over 24–26 sessions.
Targets which were not in the
subjects’ receptive vocabularies
were identified.Two sets of
materials comprising eight target
training words (represented by
line drawings), eight phono-
logically related and eight
semantically related were used.
Half of the words were mono-
syllabic and half had three
syllables.The sets were balanced
and both trained and untrained
(generalisation) items were
probed.The treatment consisted
of activities designed to reduce
word finding difficulties by the
use of visual cues to elaborate
the storage of phonological
output information (e.g. initial
sound and number of syllables of
target words). Each baseline and
treatment session commenced
with confrontation naming of all
the words in the set.The cri-
terion for success (and hence 
for concluding treatment) was 
no errors on at least four
consecutive sessions.

n =  3 (2M and 1F, age
range 23–40 months).
(Note: a further girl from
the sample was excluded
from consideration here
due to secondary delay).
Subjects were diagnosed
with moderate-to-severe
speech and language delay
at a university speech,
language and hearing
clinic.The children’s scores
on the SICD (Hedrick,
Prather and Tobin, 1975)
revealed that their recep-
tive language skills were
more advanced than their
expressive skills (which
showed an average delay
of 14 months). Hearing
and motor skills were
within the normal range
but scores on the Uzgiris
and Hunt (1975) Scales of
Psychological Develop-
ment indicated some
degree of general
cognitive delay (particu-
larly in the case of 
Subject 1). None had
received any previous
treatment.

Olswang,
Bain,
Dunn and
Cooper,
1983

Alternating
treatments with
counter-
balanced order
of presentation.

Expressive
language
(vocabulary)

The outcome measures were the number of
responses per min for each treatment condition;
the number of correct responses for each
condition; and the number of correct spontaneous
productions of target and control words.The
results overall revealed that treatment increased
single-word learning compared with baselines and
untreated control words. But there were marked
individual differences in the most effective treat-
ment: two of the children learned most effectively
by means of object manipulation but there was no
differential effect in the case of the third.

Comments
The authors carried out a linear regression
analysis which revealed individual differences in
the rate of learning.The importance of treatment
× aptitude interactions and of responding to
children’s individual learning styles is noted.
However, the use of multiple treatments in the
design (with the resultant possibility of treatment
interference effects) and the instability in the
baselines (i.e. outwith ± 10% of mean baseline
score) pose problems for the interpretation of the
findings. In addition, children made marked gains in
learning untaught control words, possibly as a
result of maturation.The authors’ checks on
reliability of coding yielded agreement in the 
range 85–100%.

The study was designed to
compare the effectiveness of 
two treatments for vocabulary
(lexical) learning: object manip-
ulation and picture identification.
The subjects were seen
individually in a clinic setting by 
a clinician (one per child) three
times per week for 30 min each
session over a 7–8-week period.
Two sessions each week were
used for treatment to teach new
single-word vocabulary (ten
target nouns and ten target verbs)
and the third probed the acqui-
sition of the vocabulary by means
of elicited production activities.
Five nouns and five verbs were
taught in a structured six-step
programme using object manip-
ulation stimuli and the remaining
targets were taught by means of a
six-step programme using picture
identification. Both treatments
were administered in each session
(15 min each) and the order of
presentation of treatments was
counterbalanced.The target
words were selected on the basis
of their functional value to the
child and were randomly allocated
to the two treatment conditions.
A further 20 control words were
also identified.
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continued

n = 3M, age range 
48–57 months, with
normal hearing and age-
appropriate production
and comprehension skills.
However, scores on tests
such as the Compton-
Hutton Phonological
Assessment (Compton
and Hutton, 1978), the
Fisher-Logemann Test of
Articulation Competence
(Fisher and Logemann,
1971) and on PCC scores
(Shriberg and Kwiat-
kowski, 1982) indicated
that all of the subjects had
specific phonological delay.

Olswang and
Bain, 1985

Multiple
baseline across
subjects plus
ABA(B)
withdrawal.

Phonology The outcome measures for this study were the
children’s correct productions of their target
sounds in untrained single words and in
connected speech.The results from two of the
subjects revealed that direct treatment could be
withdrawn without affecting the continuation of
the process of acquiring the phoneme once the
children had achieved < 65% correct production 
of untrained single words. However, for the third
child a higher level of performance (> 75%
correct) was needed to maintain progress.

Comments
The results indicate that extended treatment need
not necessarily be the rule: the withdrawal of
initial treatment is recommended when the child
reaches a criterion of 40–75% correct on single
words, with longer-term treatment (to a criterion
of 75–100%) if monitoring reveals that progress
levels off.The use of a withdrawal condition
followed by reintroduction of treatment, as in the
case of Subject 3, provides additional support for
the conclusion that the observed effects are due
to the treatment. However, three points affect the
generality and interpretation of these interesting
findings: the small sample size and the variability in
scores; the fact that two of the subjects required
broadly the same number of trials to reach the
40% criterion as to reach the higher criterion;
and the marked instability (i.e. outwith ± 10% 
of mean baseline score) of Subject 3 baselines.
No percentage agreement rates for reliability of
coding are presented though the data obtained 
by two clinicians were reported to be
‘almost identical’.

This study examined whether
treatment for phonological delay
must be maintained until a high
percentage of spontaneous
productions of target sounds is
achieved or whether the same
outcomes can result from an
earlier withdrawal of treatment.
Graduate-student clinicians saw the
children individually in a clinic
setting 2–3 times per week for 
50 min per session over a 38-week
period.The sessions consisted of 
at least one session of direct treat-
ment of target phonemes each
week and one which in part
consisted of conversational activity
and elicitation techniques to obtain
measures for analysis. Programmes
used stimuli to elicit the produc-
tion of sounds in isolation, syllables,
words, phrases and sentences.
Treatment was withdrawn follow-
ing a performance at any one of
three criteria (30%, 75% and 100%
success) but was re-introduced if
correct productions decreased or
remained stable for three sessions
and then continued until the next
criterion was reached.Treatment
and withdrawal were alternated for
each child until the target phoneme
was correctly elicited 75–100% of
the time over three weeks without
treatment.

n = 2 (1M and 1F, aged 
34 and 28 months,
respectively). Children
were referred to a
university speech, language
and hearing clinic on
account of concern about
delayed language
development. English was
the sole language of the
home and hearing, motor
skills and oral mechanism
were normal. Receptive
language skills on the
SICD (Hedrick, Prather
and Tobin, 1975) were also
normal for their age but
their expressive language
skills were markedly
delayed (by 10–12
months) and intelligibility
was also a problem 
for both.

Olswang,
Bain,
Rosendahl,
Oblak and
Smith, 1986

Alternating
treatments
design with
counter-
balanced order
of presentation
of treatments.

Expressive
language
(vocabulary)

The outcome measures were the percentage
correct production of target items produced
during treatment under the three conditions; the
percentage correct production of target words
under the two generalisation conditions (i.e.
elicited production and conversational activities);
and the percentage of the control words correctly
produced.The results revealed a good deal of
variation across the two children, particularly with
regard to generalisation of treatment to elicited
production and conversational activities where
Subject 1 made greater gains than Subject 2.
Overall, the children produced more correct
target items under treatment conditions and the
model plus elicitation treatment seemed to be the
most effective.The dynamic assessment
approaches helped to predict which of the
children would best respond to treatment.

Comments
The alternating treatments design is vulnerable to
treatment interference effects and also does not
offer control against the effects of maturation (in
the absence of a staggered multiple baseline
across subjects), thus further complicating the
interpretation of the findings. In addition, Subject
1’s baselines were unstable (i.e. outwith ± 10% of
mean baseline score) thus adding further compli-
cations.The authors’ checks on reliability of
coding yielded agreement in the range 81–100%.

The study was designed to
explore the relationship between
treatment and generalisation and
the utility of dynamic assessment
approaches for children with
specific expressive language 
delay.The children were seen
individually by a clinician in 
a clinical setting for three 
30-min sessions each week for 
30–33 sessions.The treatment
programme consisted of teaching
single-word vocabulary under
three conditions: model only;
model plus obstacle (where child
was required to retrieve an object
out of reach) and model plus
elicitation. Seven items were
randomly allocated to each
condition and a further seven
items served as untreated control
items.Two sessions each week
were used for treatment and the
third was used to gather inform-
ation about generalisation by
means of elicited production 
and conversational activities.
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continued

n = 2 (1M and 1F, aged 
31 and 36 months,
respectively). Children
were referred to a
university speech, language
and hearing clinic on
account of concern about
delayed language develop-
ment. English was the sole
language of the home and
hearing, motor skills and
oral mechanism were
normal. Receptive
language skills on the
SICD (Hedrick, Prather 
and Tobin, 1975) and 
PPVT (Dunn and Dunn,
1981) were also normal
for their age but their
expressive language 
skills were markedly
delayed (by some 
13–16 months).

Olswang and
Coggins,
1984

Multiple
baseline across
behaviours, with
randomised
order of
treatments.

Expressive
language
(semantics)

Outcome measures were the percentage
spontaneous imitations and the number of
spontaneous productions of the target two-term
semantic relations under the three treatment
conditions.The results revealed marked differ-
ences between the children.Treatment appeared
to be effective for relations involving location and
possession for Subject 1, but only for those involv-
ing possession for Subject 2.These gains were
maintained following withdrawal of treatment.
However, marked effects of maturation were also
evident (treatment for some relations resulted in
no greater changes than those which occurred
during the baseline phase). Overall, there were 
no systematic differences between the three
treatments.

Comments
The authors’ linear regression analysis revealed
individual differences in the time periods during
which most rapid learning took place. However,
the use of multiple treatments in the design (with
the resultant possibility of treatment interference
effects) and the instability in the baselines (i.e.
outwith ± 10% of mean baseline score) pose
problems for the interpretation of the findings.
In addition, data for the untrained control words
are not reported.The authors’ checks on
reliability of coding yielded close agreement 
(no percentage agreement reported).

The study was designed to
evaluate the effectiveness of three
different treatment strategies on
the children’s production of three
target two-term target relation-
ships: a child-centred approach
with adult modelling using 
natural language and expansion 
of child’s spontaneous imitations;
a clinician-centred approach,
with adult direction and model-
ling of targets; and a combination
approach with adult modelling,
expansion, and spontaneous
imitation.The children were seen
individually each by a clinician
(one per child) in a clinical setting
for three 30-min sessions each
week for 60 sessions over a 
20-week period.Two sessions
were used for treatment and one
for gathering generalisation data.
Treatment began with one target
and the others were system-
atically introduced one at a 
time.Teaching on one strategy
continued until the child failed 
to reach the criterion of spon-
taneous productions of two
different target relationships 
or 20% more spontaneous
imitations each week at which
point a new treatment was
introduced.

n = 5 (4M and 1F, age
range 52–67 months,
mean 60 months. (Note:
a further girl from the
sample was excluded 
from consideration here
due to secondary delay).
Subjects had normal
hearing, no oro-motor
problems, mental ages 
on the PPVT (Dunn,
1959) within the normal
range and came from
monolingual English-
speaking homes.Their
scores on the Templin-
Darley Tests of Articu-
lation (Templin and 
Darley, 1969) revealed
marked problems in
articulation.

Powell and
Elbert, 1984

Multiple
baseline across
subjects.
Subjects were
matched in 
pairs on the
basis of age 
and mental 
age from the
PPVT and 
were randomly
assigned so 
that one child 
in each pair
received
Treatment A
and the other,
Treatment B.

Phonology/
articulation

The outcome measure for this study was the
children’s correct productions of their target
sounds in untrained single probe words.There 
was marked inter-subject variability but the 
results indicated that both Treatments A and 
B led to generalisation to treated and untreated
cluster categories.

Comments
The baselines extended for up to 6 months for
some subjects and thus unsurprisingly lacked
stability (i.e. outwith ± 10% of mean baseline
score), in most cases due to the effects of matur-
ation.The absence of information regarding the
frequency and number of intervention sessions
makes it difficult to judge how intensive the
treatment was (probe data was collected upon
completion of Phase 3 of the training: the extent
of training required to complete Phases 1 and 2 is
not reported).The authors’ checks on reliability of
coding of data yielded agreement in the range
74–100%.

This study examines whether
teaching consonant clusters 
which are acquired at a later 
stage in phonological develop-
ment (fricative + liquid)
(Treatment B) leads to greater
generalisation than teaching
clusters which are acquired at 
an earlier stage in phonological
development (stop + liquid)
(Treatment A).The children were
seen individually in a clinic setting
for 30-min sessions over a 
9-month period, with treatment
lasting for 2–4 months.The
frequency and total number of
sessions is not given.The treat-
ment consisted of a contrast of
minimal pairs procedure involving
verbal models, picture material,
imitation and reinforcement of
correct production of the target
sounds selected for each child.
The criterion for success for each
contrast was 18/20 correct for
2–3 consecutive sets of 20 trials.
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continued

n = 6 (4M and 2F, age
range 59–66 months).
Children were referred
for treatment of phono-
logical problems and
scored at or below the
5th percentile of the
GFTA (Goldman and
Fristoe, 1986).They had
normal hearing and scores
within the average range
on the PPVT-R (Dunn and
Dunn, 1981), the TOLD –
Primary (Newcomer and
Hammill, 1982) and 
on tests of general
intellectual ability.

Powell,
Elbert and
Dinnsen,
1991

Multiple
baseline across
behaviours.

Phonology/
articulation

The outcome measures for this study were the
percentage of correct responses during each
session, generalisation data which were elicited by
experimental and treatment probes, and follow-up
data collected after the withdrawal of treatment.
The results revealed that the treatment was
effective and generalised to untreated sounds.The
number of treatment sessions required to reach
the criterion for success varied from 4–31.
Progress was also maintained after the withdrawal
of treatment. However, there was a significant
correlation between stimulability skills and gen-
eralisation: limited generalisation of non-stimulable
sounds was observed, indicating that direct
treatment of such sounds is indicated.

Comments
The baselines for the majority of sounds were
stable, though 4/20 baselines were unstable (i.e.
outwith ± 10% of mean baseline score).The study
also included untreated control processes as a
further means of experimental control.The
authors’ checks on reliability of coding of data
yielded agreement in the range 76–99%.

The study examined the relation-
ship between the participants’
stimulability skills (i.e. the differ-
ence between spontaneous and
imitative error rates averaged
across phonemes) (Sommers,
1983), choice of treatment
targets and generalisation of
correct production of sounds.
The children were seen in a clinic
setting by the senior author on
average for three 30-min sessions
per week.The treatment consist-
ed of a contrast of minimal pairs
procedure involving verbal
models, picture material, imitation
and reinforcement of correct
production of the target sounds
selected for each subject.The
criterion for success for each
target was 90% accuracy over
three sets of 20 items.

n = 3 (1M and 2F, age
range 35–43 months,
mean age 39 months).The
first subject’s score on the
Houston Test for Language
Development (Crabtree,
1963) indicated a 22-
month delay in expressive
language, confirmed by a
MLU of 1.1 morphemes.
The second subject’s
scores on the PPVT
(Dunn, 1965) and the
Houston Test indicated
delays of 19–20 months 
in both expressive and
receptive language,
associated with an MLU 
of 2.0 morphemes.The
third child had an 
11-month delay on the
PPVT and restricted
expressive language skills
associated with an MLU 
of 1.4 morphemes.All of 
the children had normal
hearing and intelligible
speech but displayed very
low rates of productive
verbal behaviour in their
university pre-school for
language-delayed children.

Warren,
McQuarter
and Rogers-
Warren,
1984

Multiple
baseline across
subjects.

Expressive
language 

The outcome measures for baseline, treatment
and generalisation settings were the mean
numbers of teachers’ non-yes/no questions; the
mean numbers of mand and models; the percent-
age of child verbalisations followed by a contin-
gent event; the total child verbalisations, the
percentage of speech occasions responded to
(responsiveness); and the number of initiations.
The results revealed that the teachers did increase
their use of mands, models and contingent events
during the treatment phase and that the increases
in teacher verbalisations were maintained during
the maintenance phase, though there was a good
deal of variability.The children also increased 
their numbers of verbalisations, initiations and
responsiveness during the course of the treatment
phase.Their MLUs also showed slight improve-
ment, indicating that they produced longer
utterances. Gains also generalised to a free-play
setting. Initiation rates increased during mainte-
nance for two of the three subjects, though the
rates decreased during maintenance in the case 
of the third.

Comments
The mand-model procedure increased the number
of the children’s initiations, highlighting the fact
that this is an active rather than passive model of
learning.There was a good deal of variability in the
rates of learning and the baselines for all three
subjects were unstable (i.e. outwith ± 10% of the
mean baseline score).The authors’ checks on the
reliability of coding yielded agreement in the range
75–100%.

The aim of the study was to
evaluate the effects of an inter-
vention programme utilising
mands, models and consequent
events upon the expressive
language of language-delayed
children.The programme was
carried out by teachers in the
pre-school setting and consisted 
of two 45-min play sessions a
week carried out over a period 
of 33–39 weeks.The teachers
were trained in the use of mands
(instructions to verbalise or
questions requiring more than a
‘Yes’ or ‘No’ answer), models
(imitative prompts) and positive
feedback to encourage the
children to verbalise. During the
first part of the intervention the
teachers were required to use the
mand-model procedure at least
ten times in a 15-min observation
period. During the second part 
of the intervention, once stable
rates of verbal response had 
been achieved, the subjects were
require to respond to a mand or
a model with a two-word or
longer utterance. A second free-
play session (30 min) provided a
means of determining the extent
to which the children’s general-
ised to a setting in which the
teachers were given no instruc-
tions to use the mand/model
procedures.The programme also
included a maintenance phase
during which mands and models
were faded out.
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n = 9 (5M and 4F, age
range 44–69 months,
mean 57 months,
SD 8.58 months).The
children had normal
hearing, no oro-motor
problems, scores within
the average range on the
PPVT-R (Dunn and Dunn,
1981) and errors on the
sounds /s/ and /r/ on the
GFTA (Goldman and
Fristoe, 1986) indicating 
a range of severity of
phonological disorder
across subjects from 
mild to severe.

Williams,
1991

Multiple
baseline across
behaviours, with
counter-
balanced
training order.

Phonology The outcome measures used were the
generalisation probes. Five of the nine subjects
achieved a criterion level of 70% accuracy or
better for a cluster following training but there
was considerable variation in the extent of
generalisation.

Comments
The author notes that the subjects’ productive
phonological knowledge (e.g. production of
individual sounds that comprise a cluster and the
percentage sequential consonant production)
prior to treatment appeared to account for some
of the individual variation in the degree of
generalisation observed. She further notes that
definitions of phonological knowledge are too
restrictive because of the effects of partial
knowledge and that more consideration should be
given to perceptual and acoustic data. Baselines
for two of the subjects were unstable (i.e. outwith
± 10% of mean baseline score).The author’s
checks on reliability of coding of data yielded
agreement in the range 87–100%.

The study examined the relation-
ship between the participant’s
productive phonological knowledge
and generalisation of correct
production of sounds.The children
were seen in a clinic setting by
graduate student clinicians.
Treatment was carried out over
9–42 sessions. Each training session
consisted of five training sets 
(100 trials in total).The treatment
consisted of three phases: imitation
of picture items following the clin-
ician’s model with a continuous
reinforcement schedule; imitation,
etc, with a variable reinforcement
schedule; and the spontaneous
production of the training items in
response to pictures without the
clinician’s model.Accuracy of
production of 90% across three
sets of 20 responses was required
to move on to the next phase.The
time taken to complete each
session and the frequency of ses-
sions was not reported.A general-
isation probe consisting of 40 items
of /s/ clusters and a similar number
of /r/ clusters was presented three
times during baseline and after
every third treatment session)
using delayed imitation elicitation.
Training for each cluster continued
until 70% accuracy on the general-
isation probe was achieved or the
subject completed a total of 
21 sessions.

n = 2F, aged 52 and 
53 months, respectively.
The children had normal
hearing and age-
appropriate language
comprehension scores 
on the PLS (Zimmerman,
Steiner and Pond, 1979).
Both had diagnosed
expressive language delay
and were enrolled in
speech therapy.They 
had moderate-severe
articulatory delay and
impaired intelligibility 
on the AAPS (Fudala,
1970) and the Phono-
logical Process Analysis
(Weiner, 1979).

Young, 1987 Multiple
baseline across
behaviours 
with counter-
balanced order
of presentation
of dependent
variables, use of
an untreated
control process
and a follow-up
session 6 weeks 
after the
cessation of
treatment.

Phonology/
articulation

The outcome measures were the percentage
accuracy of production of taught and untrained
(generalisation) words.The results revealed that
both participants achieved or exceeded the 80%
accuracy criterion for the correct production of
both taught and untaught words for both weak
syllable reduction and consonant cluster reduc-
tion.The follow-up data also confirmed that this
level of correct production was maintained 
6 weeks after the end of treatment. In contrast,
the correct responses for the untreated control
process never exceeded the baseline level of 20%.

Comments
The training programme demonstrated specific
effects in that it was successful in improving the
spontaneous correct production of the treated
processes while leaving the untreated control
process largely unaffected.Traditional therapy
approaches have often adopted a sound-by-sound
approach but the results here provide support for 
the alternative approach of utilising broader-based
treatment programmes to treat simplification
processes. It should be noted, however, that 4/6
baselines (including both for the untreated control
process) fell outwith criterion for stability
adopted here (within ± 10% of mean baseline
score).The authors’ checks on reliability of coding
of data yielded agreement in the range 89–100%.

This study investigated the
effectiveness of treatment of two
‘simplification’ processes (weak
syllable reduction and consonant
cluster reduction) which can under-
lie misarticulations.These processes
involve the omission of certain
sounds when they occur in
unstressed or weak syllables or
consonant clusters, despite the 
fact that they can be correctly
pronounced in stressed syllables
(Ingram, 1976).The children were
seen individually in a clinic setting
for two sessions per week (Subject
1 for 24 sessions and Subject 2 for
18 sessions). The length of the
sessions was not reported. Back-
ward chaining procedures were
used, together with rebus visual
stimuli. In addition to the two
processes trained a third, deletion
of final consonant, was used as an
untrained control process, thus
increasing the internal validity of
the study.Treatment for both
processes consisted of modelling,
imitation and fading of visual cues
leading to spontaneous production
and was presented in four steps of
increasing difficulty.When the four
steps for the first process had been
completed, the second was intro-
duced.The order of presentation of
processes was counterbalanced
across the two subjects.
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Study Screening Criteria for Population sampled Validity Ranking Comments
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Reference test, No. Age Sensi- Speci- LR Replic- Validity Total
cut-off given full range tivity ficity ability (of 16) (of 33)

testing/ (months) (of 17)
screened 
sample

AFASIC, AFASIC Clinical judgement; 66/66 Not 0.7 0.91 7.78 8 3 11
1991 checklists not fully specified specified;
(clinical test for 
population) 48–60 months

Black et al, Early Language REEL; score below 85 44/48 8–22 0.83 1.00 * 12 6 18 Mothers came from 
1988 Milestone Scale low SES groups; half 
(clinical Bayley Mental the children at risk of 
population) Development otitis media.

Index; score 
below 85 Validity over 4 months.

Blaxley et al, Fluharty DSS (Lee, 1974) 90/90 48–83 11 8 19
1983 Preschool 
(clinical Language 
population) Screening Test

a. DSS 10th a. DSS 10th centile 0.36 0.95 4.1
b. DSS 25th b. DSS 25th centile 0.30 1.00 *

Bliss and Screening Kit SICD; 602/602 30–48 11 10 21 Validation data based by 
Allen, 1984 of Language score less than authors on 513 children 

Development 12 months on whom reliability of 
Standard English below CA observations was 
users reached. Reconstructed 
a. 30–36 months Clinical judgement; 1.0 0.98 45.00 data from original table 
b. 37–42 months not fully specified 1.0 0.91 9.89 given here.
c. 43–48 months 1.0 0.94 15.17

Black English users
a. 30–36 months 0.90 0.87 6.84
b. 37–42 months 0.89 0.86 6.16
c. 43–48 months 0.95 0.78 4.36

Borowitz DDST PLS less than 0.7 71/71 18–66 0.46 1.0 * 14 9 23 Sample were referred 
and Glascoe, language sector of CA; with clinical children at risk of 
1986 assessment developmental problems.
(clinical 
population)

Chaffee Minnesota Child RDLS; more than 152 24–87 13 8 21
et al, 1990 Development 1 SD below mean:
(clinical Inventory expressive 0.88 0.45 1.60
population) receptive 0.76 0.63 2.09

Chevrie- Nursery school Thirteen tests of 480/940 39–45 0.79 0.78 3.6 6 11 17
Muller teachers receptive, expressive 
et al, 1993 questionnaire language; short-term 

memory and cognitive 
– motor skills; falling 
below 1 SD on at least 
seven tests, or falling 
below 2 SD on 
four tests.

* LR not well defined (zero denominator)

continued
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Reference test, No. Age Sensi- Speci- LR Replic- Validity Total
cut-off given full range tivity ficity ability (of 16) (of 33)

testing/ (months) (of 17)
screened 
sample

Clark et al, Clinical SICD; below quotient 99/99 14–36 13 13 26 Authors also provide 
1995 Linguistic of 80 tables for boys and girls 

Auditory separately.
Milestone 

Receptive language:

Scale
14–24 months 0.83 0.92 10.28
25–36 months 0.67 0.89 5.89

Expressive language:
14–24 months 0.50 0.91 5.5
25–36 months 0.88 0.98 42.0

Coplan Early REEL; PPVT; clinical 119/119 5–36 0.97 0.93 13.1 9 7 16
et al, 1982 Language judgement; cut-offs 
(clinical Milestone not fully specified
population) Scale

Culatta Story Screening TACL; 199/199 Kinder- 6 11 17 Activity not designed 
et al, 1983 retelling cut-off not garten to for a paraprofessional 

specified grade 1 but at 10 min this could 
Total 0.90 0.79 4.35 constitute a screening 

test.
Kinder-
garten 1.00 0.72 0.10
readiness 1.00 0.57 2.30
grade 1 0.83 0.86 5.96

Dale and Test of Use of at least two 85/85 36–83 4 7 11 Unclear how clinical 
Henderson, Early standardised language judgement was used.
1987 Language tests, with clinical 
(clinical Develop- judgement: Referred sample of 
population) ment a. –1.5 SD 0.64 0.68 1.98 developmentally delayed 

b. less than 10th centile 0.81 0.68 2.51 children.

Dixon Hackney RDLS; Symbolic Play 40/40 Not stated 0.94 0.95 20.8 8 9 17
et al, 1988 Early Test (Lowe and 
(mixed Language Costello);
sample) Screening Speech/language 

Test therapist’s judgement

Dodge, DDST; Using tests from: 486/486 Not stated 0.97 0.98 54.9 6 14 20 Author refers to PLS as 
1980 (data language SICD;TACL; a screen even though it 
extracts) sub-test PPVT is not for para- 

Cut-off –1 SD professionals. Sample of 
normal children.

Feeney DDST; Meeting State criteria 183/199 36–59 0.80 0.95 14.93 8 5 13 Sample was enrolled 
et al, 1996 language for eligibility to therapy for a Head Start 
(Head Start sub-test services; not fully programme.
population) specified

Glascoe, Parent Battelle Develop- 157/157 6–77 0.72 0.83 4.24 11 10 21 Sample was drawn from 
1991 Evaluation mental Inventory those seeking paediatric 

of Develop- screening test; expres- care.
mental sive language sub-test:
Status more than 2 SD below Validation against other 

mean;Articulation screening instruments;
Screening Test: pass/fail random selection of 
as in manual; [for 22 children had more 
22 children, some of in-depth diagnosis to 
following additional check out the use of 
tests:AAPS; the Battelle and Articulation 
TOLD; SICD]; a screen as reference 
failing score on Battelle tests.
or Articulation Screen-
ing Test or the battery 
= delayed.

continued
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TABLE 34 contd  Studies of concurrent validity of screening tests

Study Screening Criteria for Population sampled Validity Ranking Comments
procedure language delay

Reference test, No. Age Sensi- Speci- LR Replic- Validity Total
cut-off given full range tivity ficity ability (of 16) (of 33)

testing/ (months) (of 17)
screened 
sample

Haber The Texas Hannah Gardner test 53/53 48–60 0.92 0.98 36.9 9 6 15 Head Start sample;
and Preschool of verbal and non- sampling procedure 
Norris, Screening verbal langauge not specified.
1983 Inventory functioning; cut-off 
(Head not specified. Hannah Gardner Test 
Start could itself be called 
popu- a screen.
lation)

Other validation samples 
reported here include a 
normative sample, but 
speech/language data 
lacking.

Illerbrun Fluharty Preschool TOLD;TACL; 136/136 58–77 0.65 0.94 10.77 5 11 16 Unclear how the three 
et al, 1985 Speech and CELI: diagnostic tests are 
(data Language less than combined.
extracts) Screening Test 15th centile.

Three months between 
administration of the 
screening tests and 
that of the diagnostic 
battery.

Klee The Language Clinical judgement; 64/306 Mean 25.7 0.91 0.87 6.88 9 12 21 Author considers case 
et al, Development MSEL (Infant); for mailing parents with
1996 Survey either clinical concern a screening questionnaire.
and and 1 sub-test of MSEL 
1997 at –1 SD or no clinical See also predictive data 

concern and three at 3 years. Uses Res-
sub-tests at –1 SD. corla’s Delay 3 criterion 

on LDS (see below).

Law, 1994 Hackney Early RDLS; –1.5 SD 189/1205 Mean 31 0.98 0.69 3.17 14 9 23
with Law, Language 
1993 Screening Test
(mixed 
sample)

Levett Levett-Muir Language RDLS; GFTA; 14/140 23–39 1 9 10
and Screening Test Language Assessment,
Muir, Remediation and 
1983 Receptive language Screening Procedure; 1.0 1.0 *

Expressive language 1.0 1.0 *
Speech Cut-offs not specified. 1.0 1.0 *

McGinty, Mayo Early Language: RDLS; 200/200 18–60 8 10 18 Sample made up of 
1996 Language expressive and receptive 120 referred children 
(mixed Screening Test combined score: –1 SD and 80 children not 
sample) on either expressive referred for therapy.

or receptive section:
1;06–2 years 1.00 0.55 2.25 Screen given by Public 
2–2;06 years 0.88 0.80 4.41 Health Nurse; diagnostic 
2;06–3 years 1.00 0.78 4.48 test by speech and 
3–4 years 0.85 0.69 2.70 language therapist,
4–5 years 0.58 0.65 1.65 without knowledge of 

screen results.
Speech: EAT 
3–5 years 1.00 0.62 2.60

* LR not well defined (zero denominator)

continued
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TABLE 34 contd  Studies of concurrent validity of screening tests

Study Screening Criteria for Population sampled Validity Ranking Comments
procedure language delay

Reference test, No. Age Sensi- Speci- LR Replic- Validity Total
cut-off given full range tivity ficity ability (of 16) (of 33)

testing/ (months) (of 17)
screened 
sample

Rescorla, The Language RDLS (expressive); 81/81 24–30 14 11 25 Mixed sample of clinical 
1989 Development 6 months delay and non-clinical cases.
(mixed Survey
sample)

Delay 1: less than 0.50 0.97 17.60
30 words and no 
combinations

Delay 2: less than 0.76 0.89 6.90
30 words or no 
combinations

Delay 3: less than 0.89 0.86 6.35
50 words or no 
combinations

Rescorla, The Language Criterion 1: Bayley 92/92 Mean 24.6 9 10 19 High SES of sample.
1993 Development objects; none of 5 

Survey named at each of Study 2 of the cited 
Delay 1 0.78 1.00 * paper quoted here as it 
Delay 2 1.00 0.93 14.30 has sufficient data.
Delay 3 1.00 0.90 10.00

Criterion 2: Stanford 
Binet Intelligence 
vocabulary sub-test;
none of 14 pictures 
named at each of 

Delay 1 0.67 1.00 *
Delay 2 0.89 0.93 12.70
Delay 3 1.00 0.91 11.10

Rigby and A trial speech Clinical judgement 438/438 54–57 0.8 0.93 12.09 8 13 21 Author explores effect 
Chesham, screening test for based on the Renfrew, of setting different 
1981 school entrants RDLS and EAT; decision cut-offs on the screen.

process not specified

Scherer and McArthur CDI: Clinical judgement 60/60 16–30 0.76 0.91 8.53 11 9 20 Sample were 50% cleft 
D’Antonio, Toddler based on the PLS and and 50% non-cleft 
1995 (mixed Rosetti Infant-Toddler children.
normal/ Language Scale;
clinical decision process 
population) not fully specified

Stevenson Screen used in RDLS, expressive 205/705 3 years 10 14 24 Authors conclude that 
and prevalence study language only; screening for both 
Richman, a. cut-off: score less 0.94 0.98 59.06 language and behaviour 
1976 with than two-thirds of difficulties would identify 
Richman CA:‘severe’ all language cases.
et al, 1982 expressive delay

b. cut-off: score less 0.82 1.0 *
than age 30 months 
(i.e. 6-months’ delay)

Sturner Fluharty Preschool Study 1 279/378 53–68 11 13 24 Borderline screen passes 
et al, Speech and 1.TOLD – oversampled in criterion 
1993a Language Primary; –1.5 SD sample; high attrition 

Screening Test 2.AAPS-R; before diagnostic testing.
‘severe’ score
a. speech/language 0.43 0.82 2.4 Incomplete data.
b. speech 0.74 0.96 18.5
c. language 0.38 0.85 2.53

* LR not well defined (zero denominator)

continued
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TABLE 34 contd  Studies of concurrent validity of screening tests

Study Screening Criteria for Population sampled Validity Ranking Comments
procedure language delay

Reference test, No. Age Sensi- Speci- LR Replic- Validity Total
cut-off given full range tivity ficity ability (of 16) (of 33)

testing/ (months) (of 17)
screened 
sample

Sturner Fluharty Preschool Study 2 421/533 56–69 11 13 24 Incomplete data.
et al, Speech and 1.TACL; total 
1993a Language score less than 

Screening Test 10th centile
2.Templin-Darley 
Test of Articulation;
–1 SD
a. speech/language 0.31 0.93 4.40
b. speech 0.43 0.93 6.14
c. language 0.17 0.97 5.67

Sturner Sentence a. Language 78/382 63–96 0.76 0.92 9.41 15 14 29 Diagnostic tests given 
et al, Repetition ITPA auditory within 4 months of 
1993b Screening Test reception and screening.

auditory association 
sub-scales; Bankson Oversampled at risk 
Language Screening children for criterion 
Test; both at less sample; then used 
than 30th centile proportional weighting 
b. Speech to factor back to the 
AAPS; less than 0.74 0.92 9.69 whole sample.
15th centile

Walker Early Language SICD; cut-off 77/657 0–36 8 9 17 Speech language 
et al, 1989 Milestone Scale not specified pathologists used as the 

0–24 months 1.00 0.75 4.00 screeners may have 
25–36 months 0.69 0.67 2.07 raised the failure rate.

Ward and WILSTAAR REEL; cut-off 83–89 346?/1066 7–23 0.92 0.92 11.81 10 11 21 Data given here from 
Birkett, according to child’s manual as most 
1994 age band. consistent source.
WILSTAAR 
manual
(See also 
Ward, 1984 
and Ward,
1992)

Westerlund, Uppsala general PPVT; cut-off 44/2359 36–37 1.0 0.99 1158.5 6 7 13 Non-Swedish children 
1997 with language not specified. excluded.
Westerlund, screening Swedish test of 
unpublished conceptual compre- Only 44/65 screen fails 

hension; clinical given diagnostic testing,
judgement: decision thus data potentially 
process described weakened.
by author (NB. lack 
of standardised 
measures in 
Swedish).

Whitworth Parent Clinical judgement 1106/6030 ≈ 5 years 5 14 19 Discusses also use of a 
et al, 1993 questionnaire rating (not specified) teacher checklist for 

as: case finding. No follow-
a. moderate/severe 0.81 0.61 2.06 up of screen passes for 
problem teacher checklist, which  
b. mild/moderate/ 0.69 0.72 2.47 precludes comparison 
severe problem of performances.
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TABLE 35  Comparison studies of concurrent validity between screening tests

Study Screening Criteria for Population sampled Validity Ranking Comments
procedure language delay

Reference test, No. Age Sensi- Speci- PPV LR Replic- Validity Total
cut-off given full range tivity ficity ability (of 16) (of 33)

testing/ (months) (of 17)
screened 
sample

Allen Fluharty SICD; receptive 182/182 36–74 0.60 0.80 0.33 3.15 13 12 25 White middle-class 
and Bliss, PLS Test language at least sample from day-care 
1987 12 months below centres.

NSST CA, or expressive 
language at least 
12 months below CA. 0.92 0.48 0.22 1.79

German Revised SICD; scored as 84/84 Mean 41.7 11 8 19 Different cut-offs 
et al, DDST: in manual. explored for the screen.
1982 Expressive –
(clinical Conservative 0.92 0.49 0.71 1.79
popu- Liberal 0.96 0.14 0.61 1.12
lation) Receptive –

Conservative 0.95 0.45 0.63 1.74
Liberal 0.98 0.14 0.53 1.14

Developmental 
Profile II
Expressive –
Conservative 0.92 0.72 0.81 3.30
Liberal 0.98 0.42 0.69 1.68
Receptive –
Conservative 0.93 0.62 0.71 2.44
Liberal 1.00 0.36 0.61 1.56

Glascoe Battelle Fluharty Preschool 89/89 7–70 0.78 0.70 0.40 2.63 11 9 20 Sample ‘socially at risk’;
and Byrne, Development Speech and Language from day-care centres.
1993 Inventory Screening Test;
(mixed Screening Test 3 sub-tests failed Study also administered 
normal/ or Developmental Profile II,
clinical DDST II VABS communication 0.73 0.76 0.43 3.02 but data for speech and 
popu- quotient more than language items not given 
lation) 1.5 SD below IQ. separately.

Stokes, Parent RDLS; –2 SD or 398/398 34–40 11 12 23 Author notes deletion of 
1996 questionnaire language sample comprehension item on 

a. with compre- analysis; at stage 0.78 0.91 0.56 8.33 parent screen leads to 
hension item I/II/III of syntax stronger tool.
b. without and/or phonology 0.78 0.95 0.72 17.21
comprehension development.
item
Nurses develop- 0.77 0.97 0.78 28.17
mental screen

Sturner Sentence a. Language 76/343 54–66 Two months between 
et al, Repetition ITPA auditory 0.62 0.91 0.44 6.9 13 13 26 screen and criterion 
1996 Screening reception and testing.

Test auditory association 
sub-scales; Bankson Reporting of screen 
Language Screening cut-off and reliability 
test; both at less than for Sentence Repetition 
30th centile Screening Test but not 

Speech and Language 
b. Speech 0.57 0.95 0.75 11.4 Screening Questionnaire.
AAPS; less 
than 15th centile

Speech and Language 0.59 0.43 0.12 1.04 9 13 22
Language 
Screening Speech 0.68 0.89 0.66 6.18
Questionnaire
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Summary of excluded 
prevalence papers

Summary of excluded natural
history papers

Summary of excluded 
intervention papers

Summary of excluded 
screening papers

Appendix 6

Reasons for exclusion of studies

Reason(s) for exclusion* No. of papers

Excluded for a single reason

4. No information about the sample 6
size seen for full diagnostic testing 
(includes case of no diagnostic stage)

5. Sample not taken from a general but 4
a clinical population

6. No clear criteria given for defining 2
speech and language delay

Excluded for more than one reason

Reasons 4, 5 and 6 2

Reasons 4 and 6 17

Reasons 5 and 6 1

Total number of excluded 
prevalence papers 32

* Numbers refer to the inclusion and exclusion criteria sheets
as given in appendix 4.

Reason(s) for exclusion* No. of papers

Excluded for a single reason

5. No detail on number of participants 0
in each group

6. No pre-test or post-test intervention 2
measures

7. Does not fulfil experimental design criteria 74

8. Does not provide details of treatment 0

Excluded for more than one reason

Reasons 5, 6 and 7 2

Reasons 6 and 7 2

Total number of excluded 
intervention papers 80

* Numbers refer to the inclusion and exclusion criteria sheets
as given in appendix 4.

Reason(s) for exclusion* No. of papers

Excluded for a single reason

5. Not a prospective study 0

6. Follow-up interval less than 6 months 1

7. Pre-test and post-test language 3
measures not available

Excluded for more than one reason

Reasons 5 and 7 1

Total number of excluded natural 5
history papers

* Numbers refer to the inclusion and exclusion criteria sheets
as given in appendix 4.

Reason(s) for exclusion* No. of papers

Excluded for a single reason

6. No information about the sample 19
size (i.e. no validation of the screen)

7. Sample drawn from those with high-risk 3
neonatal histories

8. No clear criteria given for defining speech 10
and language delay based on cut-off scores 
on a gold-standard test or objectified 
clinical judgement

9. No information given which allows 8
calculation of concurrent validity for the 
speech and language items of the screen

10. Concurrent validity not expressed by 13
both sensitivity and specificity

continued
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Summary of excluded 
screening papers contd

Reason(s) for exclusion* No. of papers

Excluded for more than one reason

Reasons 7, 8 and 9 1

Reasons 8, 9 and 10 51

Reasons 8 and 9 38

Reasons 9 and 10 9

Reasons 8 and 10 4

Total number of excluded 
screening papers 156

* Numbers refer to the inclusion and exclusion criteria sheets
as given in appendix 4.
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Coding strategy
The data extraction forms are designed to
minimise coding errors by preserving as much of
the original information from studies as possible,
thus reducing the number of judgments that the
coder is required to make.

Where possible, non-numerical information is
coded into a numerical format. Lists of fixed and
well-defined categories are provided to facilitate
this. Additional categories will be added as neces-
sary during the process of data extraction and
coding. The categories used have been selected 
on the basis of knowledge of the literature and 
of likely effect modifiers and are sensitive enough
to provide a means of testing hypotheses.

Information required to estimate effect sizes 
(e.g. means, SDs, t, f, r, chi-square, p values, etc.) 
is transcribed by coders. The DSTAT program is
used to carry out the calculations required to
combine effect sizes across studies.

Coding categories used in 
the project
The coding categories used in each of the four
domains of the project are listed below.

Evaluation of prevalence studies
Studies reviewed in this domain of the project deal
with the prevalence of speech and language delay
in the general population  up to the age of 16 years
(i.e. excluding studies that deal exclusively with
‘clinic’ or hospital or special school/unit popu-
lations). A brief summary of the coding categories
used is presented below.

Study details
This contains details of the authors’ names, title of
the book/paper/chapter/conference paper, etc.;
reference of publication, date of publication.

Criteria for language delay
This indicates the test or procedure used to identify
language delay and the cut-off scores used as the
criterion for speech or language delay in a given
study (e.g. –2 SD, < 5th percentile, fewer than 

30 words used, etc.). The following categories are
used to identify the particular areas of language
delay: prelinguistic skills (including turn-taking,
babbling, eye contact, concept of object perma-
nence, development of visual and auditory atten-
tion), speech (including articulation, phonology,
motor programming/praxis), expressive language
(morphology, syntax, vocabulary), receptive lang-
uage (syntax, vocabulary, and understanding of
concepts), general language (unspecified),
pragmatics/social use of language, and parent-
child interaction. These categories are not mutually
exclusive and problems in more than one area 
of language (e.g. receptive/expressive delays) 
are also indicated.

Sample
Details of the age range (months), mean age
(months), SD of age, and size of the sample are
included here. In addition, information about the
balance of gender, SES and ethnicity of the partici-
pants is expressed in percentage form. Information
about geographical location is also recorded, to-
gether with details of the inclusion and exclusion
criteria of subjects (which relates to the relevance
of the study) and of the sampling procedures 
used by the study. The latter are given by codes:
(3), probability sampling; (2), non-probability
sampling; (1), selected sample; (0), not specified.

Prevalence
Prevalence findings for each of the areas of
language investigated are reported in this section,
together with confidence limits, where these are
available or can be calculated.

Quality rating
An overall rating of the quality of the study based
upon study reliability (i.e. factors relating to the
replicability of the study) and study validity (i.e.
factors relating to internal and external validity) 
is provided, together with additional comments.

Evaluation of natural history studies
Studies reviewed in this domain deal with the
natural history of speech and language delay 
(i.e. the outcomes of such delay in the absence 
of speech and language intervention). Studies 
in this section include not only longitudinal pro-
spective studies specifically designed to examine

Appendix 7
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natural history but also the outcomes from non-
intervention control groups with a test–retest
interval of 6 months or more. A brief summary 
of the coding categories used is presented below.

Study details
This contains basic details of the authors’ names,
title of the book/paper/chapter/conference paper,
etc.; reference of publication, date of publication.

Subject characteristics
Details of the age range (years), mean age
(months), SD of age, and size of the sample are
included here. In addition, information about the
balance of gender, SES and ethnicity of the partici-
pants is expressed in percentage form. Information
about geographical location and about co-existing
disabilities are also recorded, together with any
information about aetiology, details of inclusion
and exclusion criteria (which relate to the rele-
vance of the study), and information about the
recruitment of subjects. 

Design
The following categories are used to identify the
design used in the study: prospective cohort study
or treatment control group.

Areas of investigation
The following categories are used to identify the
particular areas of language investigated by the
study: attention control/concentration/listening
skills, other prelinguistic skills (including turn-
taking, babbling, eye contact, concept of object
permanence), speech (including articulation,
phonology, motor programming/praxis), expres-
sive language (morphology, syntax, vocabulary),
receptive language (syntax, vocabulary, and under-
standing of concepts), general language (unspeci-
fied), pragmatics/social use of language, cognitive
abilities (e.g. IQ, memory), and parent–child
interaction. These categories are not mutually
exclusive and problems in more than one area 
of language (e.g. receptive/expressive delays) 
are also indicated.

Study characteristics
Information about who carried out assessments, 
the frequency and duration of follow-up and any
checks on the fidelity of outcomes (i.e. of  non-
intervention) are contained in this section.

Outcome findings
The following categories of outcome measures 
are used: expressive language, receptive language,
functional communication, cognitive skills, social
skills and academic skills. These categories are 

not mutually exclusive and combinations may be
reported. Results may also include measures of
degree of impairment, disability, handicap,
distress/well-being.

The following categories are used to indicate the
type of outcome measure used: norm-referenced,
criterion-referenced or qualitative ratings.

Details of pre- and post-test scores (means and 
SDs) are recorded, together with the results of 
any statistical tests or other data (e.g. percentages,
frequency counts) which can be used to permit
calculation of effect sizes.

Quality rating
An overall rating of the quality of the study  is
provided, based upon study reliability (i.e. factors
relating to the replicability of the study) and study
validity (i.e. factors relating to internal and external
validity), together with additional comments.

Evaluation of effectiveness 
of intervention
Studies reviewed in this domain deal with the effec-
tiveness of intervention for  speech and language
delay in the 0–7 years age range. A brief summary
of the coding categories used is presented below.

Study details
This contains basic details of the authors’ names,
title of the book/paper/chapter/conference paper,
etc., reference of publication, date of publication.

Subject characteristics
Details of the age range (years), mean age
(months), SD of age, and size of the sample are
included here. In addition, information about the
balance of gender, SES and ethnicity of the partici-
pants is expressed in percentage form. Information
about geographical location and about co-existing
disabilities is also recorded, together with any
information about aetiology and details of the
inclusion and exclusion criteria (which relate to 
the relevance of the study), of the sampling and
recruitment procedures and of the methods for
allocating subjects to groups.

Design
The following categories are used to record the
study design:

either (experimental designs)
• experimental studies (pre-test–post-test) with

randomised control groups (i.e. no treatment 
or other treatment, randomised on the basis 
of individuals, classes or groups)



Health Technology Assessment 1998; Vol. 2: No. 9

147

• quasi-experimental studies (pre-test–post-test)
with non-equivalent control group (i.e. no
treatment, non-randomised or pseudo-
randomised selection of subjects) including
multiple time series (with non-equivalent 
control group)

or
• Single-subject designs

(a) withdrawal and reversal designs
(b) multiple baseline designs
(c) alternating treatment designs.

Areas of intervention
The following categories are used to identify the
particular areas of language investigated by the
study: attention control/concentration/listening
skills, other prelinguistic skills (including turn-
taking, babbling, eye contact, concept of object
permanence), speech (including articulation,
phonology, motor programming/praxis), expressive
language (morphology, syntax, vocabulary), recep-
tive language (syntax, vocabulary, and understand-
ing of concepts), general language (unspecified),
pragmatics/social use of language, cognitive abilities
(e.g. IQ, memory), and parent–child interaction.
These categories are not mutually exclusive and
problems in more than one area of language (e.g.
receptive/expressive delays) are also indicated.

Study characteristics
Information about the setting for the intervention
(e.g. clinic, hospital, laboratory, school, nursery,
home), who carried out assessments, who carried
out interventions, the frequency and duration of
treatment sessions and fidelity to treatment
programme is contained in this section.

Outcome findings
The following categories of outcome measures 
are used: expressive language, receptive language,
functional communication, cognitive skills, social
skills and academic skills. These categories are 
not mutually exclusive and combinations may be
reported. Results may also include measures of
degree of impairment, disability, handicap,
distress/well-being.

The following categories are used to indicate the
type of outcome measure used: norm-referenced,
criterion-referenced or qualitative ratings.

Details of pre- and post-test scores (means and SDs)
are recorded, together with the results of any
statistical tests or other data (e.g. percentages,
frequency counts) which can be used to permit
calculation of effect sizes.

Quality rating
An overall rating of the quality of the study is
provided, based upon study reliability (i.e. factors
relating to the replicability of the study) and study
validity (i.e. factors relating to internal and external
validity), together with additional comments
regarding information provided about cost-
effectiveness and authors’ comments about the
components of treatment regimen considered to
have most impact on intervention result.

Evaluation of the accuracy of 
screening procedures
Studies reviewed in this domain deal with screening
for speech and language delay in the 0–7 years age
range. A brief summary of the coding categories
used is presented below.

Study details
This contains basic details of the authors’ names,
title of the book/paper/chapter/conference paper,
etc., reference of publication, date of publication.
It also indicates whether the study is part of a series
of papers on a particular test.

Screening procedure
This section deals with:

• the areas of language covered by the screening
test: prelinguistic skills (including turn-taking,
babbling, eye contact, concept of object
permanence, development of visual and auditory
attention), speech (including articulation,
phonology, motor planning/praxis), expressive
language (morphology, syntax, vocabulary),
receptive language (syntax, vocabulary, and
understanding of concepts), pragmatics/social
use of language and parent–child interaction.

• the name of the test used; recommended age-
range; time taken for administration; source of
information (given by: (1), child; (2), parent/
carer; (3), doctor/paediatrician; (4), health
visitor/teacher/nursery; (5), other – specified);
the method used to obtain data (given by: (1),
observation of behaviour; (2), direct assessment
using a test; (3), parent/carer report; (4), other
–- specified); whether the test assesses language
only (monophasic test) or covers other areas of
development (given by: (1), monophasic; (2),
multiphasic); details of any costs provided by 
the authors.

Criteria
This section deals with the criteria used to define
language delay and identifies the reference or ‘gold-
standard’ test used, the level of cut-off used on the
screening test (e.g. –2 SD, < 5th percentile, fewer
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than 30 words used), and any rationale provided by
the authors for the use of such a cut-off.

Sample
Details of the age range (years), mean age
(months), SD of age, and size of the sample are
included here. In addition, information about the
balance of gender, SES and ethnicity of the parti-
cipants is expressed in percentage form.  Inform-
ation about geographical location is also recorded,
together with details of the inclusion and exclusion
criteria of subjects (which relate to the relevance 
of the study) and of the sampling and recruitment
procedures. The latter are given by codes: (3),
probability sampling; (2), non-probability samp-
ling; (1), selected sample; (0), not specified.

Reliability
Details of inter-rater and test–retest reliability are
contained in this section, marked as high: above 
or equal to 0.8; moderate: above or equal to 0.5; 
or low.

Validity
Information about concurrent validity is recorded
by means of the 2 × 2 contingency table, allowing
calculation of sensitivity, specificity, PPV, and LR.
Other validity measures are noted if reported 
(e.g. construct validity, content validity).

Quality rating
An overall rating of the quality of the study  is
provided, based upon study reliability (i.e. factors
relating to the replicability of the study) and study
validity (i.e. factors relating to internal and external
validity), together with additional comments.

Training for coders

To ensure that coders can use the forms,
conventions and procedures of the synthesis
consistently and reliably, the following iterative
process is used.

(1) Coders are given a sample of five papers 
to read. 

(2) Working in pairs in each of the two 
project sites, each item on the form and 
its description in the code book is read 
and discussed.

(3) A further sample of five studies is chosen to
‘test’ each of the four forms in each project
site. Further additions, deletions or modifi-
cations to the data extraction proforma 
are discussed.

(4) A study is coded by everyone, with each coder
recording how long it takes to code each item
(this provides estimates of how long it takes to
code individual items and complete studies).

(6) Coded forms are compared and the
discrepancies are identified and resolved.

(7) Forms and code book are revised as necessary.
(8) Another study is coded and reviewed, and 

so on. Steps 4–8 are repeated until apparent
consensus is achieved.

Reliability of coding

The percentage agreement rate for two indepen-
dent coders was calculated for each of the four
domains, i.e. prevalence, natural history, inter-
vention and screening, and is shown below.

TABLE 36  Mean percentage agreement rates across domains,
based on point-by-point agreement between two independent
coders

Domain % of studies used Overall % 
in reliability agreement rate 

check (range per item)

Prevalence 19 84.8 (0–96)

Natural history 14 85.4 (50–100)

Intervention 9 89.0 (62.5–100)

Screening 13 90.2 (55–100)
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Appendix 9

Intervention studies: quality

TABLE 37  Study quality of RCT experimental designs

Study Country Areas of Sampling/ Assignment Blinding of Comparability 
(reliability and language recruitment of subjects assessors to of pre-test 
validity scores)* treated† procedures to groups subject scores

status (p > 0.1)

Almost and Rosenbaum, 1998 Canada 1 Selected Random Yes Yes
(R15; V13)

Fey et al, 1993 USA 2 Non-random Random Yes Yes
(R15; V12) + selected

Gibbard, 1994 (Study 1) UK 2 Selected Random Not given‡ Yes
(R16; V12)

Girolametto et al, 1995 Canada 2 Non-random Random Yes Yes¶

(R14; V12)

Girolametto et al, 1996 Canada 2, 6 Non-random Random Yes No
(R16; V14)

Lancaster, 1991 UK 1 Selected Random Not given Yes
(R15; V11)

Methany and Panagos, 1978 USA 1, 2 Selected Random Not given Yes
(R11; V12)

Reid et al, 1996 UK 1 Selected Random Not given Insufficient
(R12; V12) data reported

Schwartz et al, 1985 USA 2 Selected Random Not given No
(R13; V9)

Shelton et al, (Study 1) USA 1, 3, 4 Non-random Random Not given Yes**

(R14; V10)

* Study reliability (R) scores are out of a maximum of 19 and study validity (V) scores have a maximum of 15.
† 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension 
and/or vocabulary), 4 = auditory discrimination/listening skills/phonemic awareness, 5 =  pragmatics, and 6 = parent–child 
interaction.
‡ Language sample measures were coded ‘blind’.
¶ Pre-test scores on  language measures were comparable but between-group differences were found for pre-test scores on a
behaviour measure.
** There was a significant difference between the two groups in pre-test scores for the ‘noise’ condition of the Goldman-Fristoe-
Woodcock Test of Auditory Discrimination (Goldman, Fristoe and Woodcock, 1970).
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TABLE 38  Study quality of quasi-experimental designs

Study Country Areas of Sampling/ Assignment Blinding of Comparability 
(reliability and language recruitment of subjects assessors to of pre-test 
validity scores)* treated† procedures to groups subject scores

status

Conant et al, 1984 USA 2, 5 Selected Non-random Not given No
(R14; V9)

Fey et al, 1994 USA 1,2 Selected Non-random Not given Yes
(R17; V11) (for immediate 

vs. delayed 
groups)

Gibbard, 1994 (Study 2) UK 2 Selected Non-random Not given No‡

(R15; V9)

McDade and McCartan, 1996 UK 2, 3, 6 Selected Non-random Not given¶ Yes
(R19; V12)

Shelton et al, 1978 (Study 2) USA 1 Selected Non-random Not given Yes**

(R10; V8)

Stevenson et al, 1982 UK 2 ,3 Selected Non-random Yes Yes
(R16; V13)

Ward, 1994 (Group 1) UK 2, 3 Selected Non-random Not given Yes
(R13; V10)

Ward, 1994 (Group 2) UK 2, 3 Selected Non-random Not given Yes
(R13; V10)

Warrick et al, 1993 (Study 2) USA 4 Selected Non-random Not given Yes
(R13; V10)

Whitehurst et al, 1991 USA 2 Selected Non-random Not given Insufficient 
(R13; V6) data reported

Wilcox and Leonard, 1978 USA 2 Selected Non-random Not given Yes
(R9; V10)

Zwitman and Sonderman, 1979 USA 2 Selected Non-random Not given Yes
(R10; V9)

* Study reliability (R) scores are out of a maximum of 19 and validity (V) scores out of a maximum of 15 for each study.
† 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension and/or
vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction.
‡ There were significant between-group differences on the Reynell Expressive Language pre-test scores.
¶ An independent therapist carried out some of the post-assessment along with one of the authors. However, no information is
provided as to whether the assessors were aware of the treatment status of the children they saw.
** However, there was marked variability in pre-test scores and only four to five subjects in each of the groups.



Health Technology Assessment 1998; Vol. 2: No. 9

167

TABLE 39  Study quality of single-subject experimental designs: higher quality studies (study validity scores ≥ 10)

Study Areas of Untreated No. Stability of No. Generalisation n > 1
(n = no. of language control baseline baselines treatment 
subjects) treated and processes sessions (± 10% of mean sessions 

design*† (range) baseline score) (range)

Bedrosian and Willis, 5 (c) Yes 3–36 1/3 stable 11–33 No No
1987 (n = 1)

Camarata, 1993 (n = 2) 1 (a, c) No 3–15 5/5 stable 8–24 Yes‡ Yes

Connell, 1986a (n = 2) 2 (a) No 5–11 2/2 stable 11–17 Yes¶ Yes

Connell, 1986b (n = 4) 2 (a) No 10–20 2/4 stable 20–70 Yes¶ Yes

Ellis Weismer et al, 2 (e) No 4 4/4 stable 24 No Yes
1993 (n = 3) 

Gierut, 1990 (n = 3) 1 (a, e) No 4–8 5/6 stable 22 Yes** Yes

Hegde and Gierut, 2 (c) No 10–40 4/4 stable 20–45 Yes** No
1979 (n = 1) 

Hegde et al, 1979 2 (c) No 15–40 4/4 stable 35–65 Yes** No
(Study 2) (n = 1)  

Hemmeter and Kaiser, 2, 3, 6 (d) No 23 2/3 stable 21 Yes†† Yes‡‡

1994 (n = 1) 

McGregor, 1994 2 (a, c) No 4–6 1/16 stable 18 Yes** Yes
(n = 2) 

Olswang and Bain, 1 (a, f) No 6–24 12/16 stable 4–24 Yes¶ Yes
1985 (n = 3)

Olswang et al, 1986 2 (e) No 9 2/4 stable 24–27 Yes¶¶ Yes
(n = 2)

Olswang and Coggins, 2 (c) No 3–35 3/12 stable 8–35 No Yes
1984 (n = 2)

Powell et al, 1991 1 (c) Yes 3–12 18/28 stable 4–31 Yes** Yes
(n = 6) 

Warren et al, 1984 2, 6 (a) No 9–18 0/3 stable 15–36 Yes¶¶ Yes
(n = 3) 

Williams, 1991 1 (c) No 9 13/18 stable 9–42 Yes** Yes
(n = 9) 

Young, 1987 (n = 2) 1 (c) Yes 3–23 2/6 stable 6–13 Yes** Yes

* 1 = phonology/articulation, 2 = expressive language (syntax, semantics and/or vocabulary), 3 = receptive language (comprehension
and/or vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child or teacher–child interaction.
† a = multiple baselines across subjects design, b = multiple baselines across groups, c = multiple baselines across behaviours,
d = multiple probes, e = alternating treatments, and f = withdrawal.
‡ Generalisation to home settings.
¶ Generalisation to untrained probes and to spontaneous use in conversation.
** Generalisation to untrained probes.
†† Generalisation to a clinic setting with an unfamiliar adult and to the home setting.
‡‡ Three other subjects were excluded from analysis here on account of secondary delay.
¶¶ Generalisation to spontaneous production of untrained probes in free play setting.
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TABLE 40  Study quality of single-subject experimental designs: lower quality studies (study validity scores < 10)

Study Areas of Untreated No. Stability of No. Generalisation n > 1
(n = no. of language control baseline baselines treatment 
subjects) treated and processes sessions (± 10% of mean sessions 

design*† (range) baseline score) (range)

Culatta and Horn, 2 (c) No 6 2/9 stable 8–13 Yes‡ Yes
1987 (n = 3)

Dollaghan and Kaston, 3 (a) No 3–6 4/8 stable 11 Yes¶ Yes
1986 (n = 2)

Ellis Weismer and 2 (e) No 4 1/4 stable 10–14 Yes¶ Yes
Murray-Branch, 1989 
(n = 4) 

Gierut, 1992 (Study 1) 1 (a, e) No 2–10 1/6 stable 8–20 Yes¶ Yes
(n = 4)

Hargrove et al, 1989 1 (c) No 3–16 1/3 stable 5–7 Yes¶ No
(n = 1) 

Kaiser et al, 1995a 2, 6 (a) No 8–10 0/2 stable 10–11 Yes** Yes
(n = 2) 

Kaiser et al, 1995b 2, 6 (a) No 4 1/4 stable 7–18 No Yes
(n = 2) 

Olswang et al, 1983 2 (e) Yes 3-4 4/8 stable 9–20 No Yes
(n = 3) 

Powell and Elbert, 1984 1 (a) No 3–7 0/5 stable Not given†† Yes¶ Yes
(n = 5) 

* 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension and/or
vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction.
† a = multiple baselines across subjects design, b = multiple baselines across groups, c = multiple baselines across behaviours,
d = multiple probes, e = alternating treatments, and f = withdrawal.
‡ Generalisation to spontaneous production of targets.
¶ Generalisation to untrained probes.
** Generalisation to conversation and home setting.
†† Data are provided for probes presented at the end of Phase 3.
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Descriptions of the different intervention
approaches as classified here (see Tables 41–

52) can be found in appendix 2. Note that inter-
vention models are classified here in terms of their
presentation to the child and unless otherwise
stated the frequency of treatment refers to the
clinician’s contribution.

Details of the meta-analysis 
of effect sizes for RCT/quasi-
experimental designs

Articulation/phonology
Four RCT and two quasi-experimental designs
yielded 18 standardised effect sizes for outcomes
following intervention for problems in articulation
and/or phonology. Table 45 provides a summary of
the results. The table shows the effect sizes (d) for
each study for direct and indirect treatment for
norm-referenced tests and criterion-referenced
measures across two different treatments in the
case of two studies. Asterisks indicate that the
observed effect size represents a statistically signifi-
cant treatment effect (i.e. that the post-test scores
from the treated group are significantly higher
than those from the untreated control group).

The results reveal significant outcomes in terms of
post-test comparisons from the Almost and Rosen-
baum study. Analyses of variance were carried out on
d values weighted by the inverse of their variance
(Hedges and Olkin, 1985) using the Q-statistics for
both norm-referenced and criterion-referenced
measures for direct versus indirect service delivery.
The results are summarised in Table 46 for the ‘best’
treatment where there was more than one effect size
for a study in one of the cells above.

The results from these four studies reveal that the
outcomes from direct treatment were significantly
higher than the effects from indirect, parent-

administered treatment (Qb(1) = 3.92, p < 0.05).1

However, caution is required in interpreting these
results; in addition to the small number of studies
in the comparison, the direct/indirect treatment
variable is confounded with study design quality.
That is, both of the effects from direct treatment
come from RCTs while only one of the indirect
treatment effects is from an RCT, and hence the
difference between direct and indirect treatment
above could be due to a difference in outcomes
between RCTs and quasi-experimental designs.

However, further evidence is provided by the
criterion-referenced measures (Table 47). Effect
sizes are available from seven studies (four RCTs
and three quasi-experimental designs) and the
direct/indirect treatment variable is not con-
founded with study design. ANOVA (Hedges and
Olkin, 1985) revealed no significant differences
within the categories of direct and indirect treat-
ment but a significant difference between the
categories in favour of direct clinical treatment
(Qb(1) = 6.29, p < 0.02).2

Note, however, the small sample sizes and the fact
that the studies by Shelton and co-workers used
parent-administered listening training as the sole
treatment approach for articulation problems.

Expressive language
Six RCT and eight quasi-experimental designs
yielded outcomes for intervention in expressive
language. Table 48 provides a summary of the
results. Direct treatment yielded only one signifi-
cant outcome, but eight for indirect treatment.

ANOVAs were carried out as before on d values
weighted by the inverse of their variance (Hedges
and Olkin, 1985) using the Q-statistics for norm-
referenced and criterion-referenced measures
separately for each study design and also for direct
versus indirect service delivery. The results are
summarised in Table 49.

Appendix 10

Intervention studies: outcomes and 
effect sizes

1 The equivalent Qb for the least successful treatment outcomes from the Methany and Panagos study and the study 
by Shelton and co-workers is 8.48, p < 0.01.
2 A similar difference was observed in the case of the ‘worst’ treatment outcomes (Qb[1] = 8.88, p < 0.01).
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The results for effect sizes based upon norm-
referenced test scores firstly reveal that there are 
no significant differences between the effect sizes
for RCTs and those for quasi-experimental studies,
though the Qw statistic for RCTs only just meets 
the criterion for homogeneity. The data indicate a
strong statistically significant treatment effect, indi-
cating that the children on average made progress
of around 1 SD on norm-referenced tests. For a
child scoring at the 5th percentile on a standard-
ised test with a SD of 15, progress of the order of 
1 SD as a result of intervention would represent a
shift to the 25th percentile (i.e. to within the
normal range).3

A further analysis of direct versus indirect treat-
ment revealed a marginally significant difference in
favour of indirect treatment (Table 50). The Qw
statistic reveals marked heterogeneity in the
indirect treatment studies. Analysis revealed that
the Gibbard study (1994, Study 1), with an effect
size of +2.38, was an outlier. Removal of this study
from the analysis improved the homogeneity of the
effect sizes (Qw(12) = 13.48, p = 0.34) but the
difference between the two groups remained
marginal (Qb(1) = 3.14, p = 0.08).

The results from the analysis of the effect sizes
based upon the criterion-referenced scores
revealed a similar picture, with no difference
between the two groups (Qb(1) = 0.021, 
p = 0.88).

While there is no significant difference between the
two groups in terms of effect size for interventions
in expressive language, the overall results indicate
that indirect parent-administered treatment is at
least as effective as direct clinical treatment in 
this area. 

Receptive language
Two RCT and four quasi-experimental designs
yielded effect sizes for receptive language. Table 51
provides a summary of the results. The table shows
the effect sizes for each study for direct and
indirect treatment for norm-referenced tests and
criterion-referenced measures, across two different
treatments in the case of two studies. The asterisk
indicates that the observed effect size represents a
statistically significant treatment effect. The results
reveal no significant treatment outcome for direct
treatment but three for indirect treatment.
ANOVAs were carried out as before on d values
weighted by the inverse of their variance (Hedges
and Olkin, 1985) using the Q-statistics for norm-
referenced and criterion-referenced measures
separately for study design and also for direct
versus indirect service delivery. The results are
summarised in Table 52.

The results indicate a significant difference between
indirect and direct treatment, with indirect treat-
ment resulting in highly significant effects of almost
1.5 SDs. However, caution is again required on
account of the small number of studies and because
of the marked heterogeneity in the sample of
indirect treatment studies.

Auditory discrimination/listening
skills/phoneme awareness
Three quasi-experimental studies were carried out in
the broad area of auditory discrimination/listening
skills. The two studies of parent-administered train-
ing in listening skills did not produce successful
outcomes (Shelton et al, 1978, Studies 1 and 2), but
the subjects who participated in the study by Warrick
and co-workers (1993) phoneme training pro-
gramme made significant gains (d = +0.81, p < 0.05).

3 Only four studies actually carried out their primary analyses on standard scores but the average effects size from these
studies weighted by the inverse of the variance of each study is +1.09 (95% CI, +0.77/+1.41), which is of the same order
as the overall average.
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TABLE 41  Summary of treatment outcomes from studies using RCT designs

Study/no. Area of Child Programme characteristics Treatment outcomes
in groups inter- characteristics (frequency and duration/
(experimental vention† (mean age of intervention approach)
and control)* sample/gender 

balance of 
sample/social 
class balance 

(% non-manual)

Almost and 1 42 months Two sessions a week for Treated children made greater 
Rosenbaum, 1998 81% male 4 months (30 min/session). gains than controls (p < 0.01)
(13E, 13C) Didactic approach

Fey et al, 1993 2 56 months Three sessions a week for Treated children made greater 
(11E1, 10E2, 9C) 70% male 5 months (60 min/session) or gains than controls (p < 0.01).

12 × 2 hours of group training No difference between direct 
for parents. treatment and parent-
Hybrid approach administered treatment

Gibbard, 1994 (Study 1) 2 35 months One session a fortnight for parents Parent-administered treatment 
(18E, 18C) 66% male for 6 months (> 60 min/session). led to greater gains than 

66% non-manual Hybrid approach controls (p < 0.01)

Girolametto et al, 1996 2, 6 29 months One session a week for parents Parent-administered 
(12E, 13C) for 3 months (> 60 min/session). treatment led to greater 

Hybrid approach gains than controls (p < 0.05)

Girolametto et al, 1995 2 29 months One session a week for Parent-administered 
(8E, 8C) 2.5 months (> 60 min/session). treatment led to greater 

Hybrid approach gains than controls (p < 0.05)

Lancaster, 1991 1 43 months One or two sessions a week for Treated children made 
(5E1, 5E2, 5C) 80% male 6 months (30–40 min/session) or greater gains than controls 

4 hours of group training for parents. (p < 0.05). No difference be-
Didactic approach tween direct treatment and 

parent-administered treatment

Methany and Panagos, 1, 2 N/A N/A for 5 months. Treated children made 
1978 (8E1, 8E2, 8C) Didactic approach greater gains than controls 

(p < 0.05).Transfer of 
training in syntax to 
phonology and vice versa

Reid et al, 1996 1 N/A One session a week for 1.5 months Only children treated for 
(8E1, 8E2, 8C) (30 min/session) versus one session 10 weeks made progress 

a week for 2.5 months. (p < 0.05)
Hybrid approach

Schwartz et al, 1985 2 35 months Three sessions a week for 1 month. Treated children increased
(8E, 2C) 100% male Hybrid approach scores (p < 0.05)

Shelton et al, (Study 1) 1, 3, 4 48 months treated Five sessions a week from mother Auditory training administer-
(15E1, 15E2, 15C) subjects and for 3 months (5–15 min/session). ed by parents did not improve 

39 months controls Didactic approach sound production (p > 0.1)

* E = experimental, C = control
† 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension and/or 
vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction
N/A = not available

continued
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TABLE 42  Summary of treatment outcomes from studies using quasi-experimental designs

Study/no. Area of Child Programme characteristics Treatment outcomes
in groups inter- characteristics (frequency and duration/
(experimental vention† (mean age of intervention approach)
and control)* sample/gender 

balance of 
sample/social 
class balance 

(% non-manual)

Conant et al, 1984 2, 5 53 months Two or three sessions a week for Treated children with primary 
(26E, 22C) 4 months (30–45 min/session). delay made greater gains than 

Hybrid approach controls (p < 0.05) in syntax 
and pragmatic use of language

Fey et al, 1994 1, 2 56 months Three sessions a week for 5 months Treated children made greater 
(10E1, 8E2, 8C) 70% male (60 min/session) or 12 x 2 hours of gains than controls in syntax 

group training for parents. (p < 0.001) but training in 
Hybrid approach syntax did not generalise to 

phonology. No difference 
between direct treatment and 
parent-administered treatment

Gibbard, 1994 2 32 months One session a week for 6 months Parent-administered treatment 
(Study 2) 76% male (30 min/session) or half resulted in greater gains than 
(8E1, 9E2, 8C) 35% non-manual sessions a week for 6 months controls on all measures 

(> 60 min/session). (p < 0.01), while clinician-treated 
Hybrid approach children made significant gains 

on only two measures. Parent-
administered treatment also led 
to longer utterances than direct 
clinician treatment (p < 0.01)

McDade and 2, 3, 6 27 months One session a week for 3 months Parent-administered treatment 
McCartan, 1996 (> 60 min/session). led to greater gains in expressive 
(9E, 9C) Naturalistic approach language than controls (p < 0.01)

Shelton et al, 1978 1 51 months treated Ten sessions (15 min/session) Auditory training administered 
(Study 2) subjects and for an unspecified duration. by parents did not improve 
(4E1, 5E2, 5C) 42 months controls Hybrid approach sound production (p > 0.1)

Stevenson and 2, 3 36 months One session a week for 6 months. Both treated and control chil-
Bax, 1982 55% male Didactic approach dren made gains in expressive 
(12E, 10C) 0% non-manual language (p < 0.05); no difference 

between the two groups

Ward, 1994 2, 3 10 months One session a month Treated children made greater 
(Study 1) (35 min/session) for 4 months. gains than controls in both ex- 
(43E, 41C) Hybrid approach pressive and receptive language 

(no details of any statistical tests) 

Ward, 1994 1 10 months One session a month Treated children made greater 
(Study 2) (35 min/session) for 4 months. gains than controls in both ex-
(9E, 4C) Hybrid approach pressive and receptive language 

(no details of any statistical tests)

* E = experimental, C = control
† 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension and/or 
vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction
N/A = not available

continued
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TABLE 42 contd  Summary of treatment outcomes from studies using quasi-experimental designs

Study/no. Area of Child Programme characteristics Treatment outcomes
in groups inter- characteristics (frequency and duration/
(experimental vention† (mean age of intervention approach)
and control)* sample/gender 

balance of 
sample/social 
class balance 

(% non-manual)

Warrick et al, 1993 4 N/A Two sessions a week for 2 months Treated children made greater 
(14E, 14C) (20 min/session). gains than controls (p < 0.05).

Didactic approach The advantage was still 
evident a year later (p < 0.03)

Whitehurst et al, 1991 2 28 months One session a fortnight for an Treated children achieved 
(25E, 37C) unspecified period (30 min/session). higher scores than controls 

Hybrid approach (p < 0.01) and a higher 
proportion normalised their 
scores (p < 0.02)

Wilcox and Leonard, 2 68 months N/A. Treated children achieved 
1978 treated subjects Didactic approach higher scores than controls 
(12E, 12C) and 58 months (p < 0.001)

controls

Zwitman and 2 48 months One session a week for 5 months Treated children made greater 
Sonderman, 1979 (45 min/session). gains than controls (p < 0.05)
(11E, 11C) Didactic approach

* E = experimental, C = control
† 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension and/or 
vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction

N/A = not available
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TABLE 43  Summary of treatment outcomes for single-subject designs: higher quality studies (study validity scores ≥ 10)

Study Area of Child Programme characteristics Treatment outcomes
inter- characteristics† (frequency and duration/

vention* intervention approach)

Bedrosian and 5 n = 1M Two sessions a week for 6 months Criterion for success in future-
Willis, 1987 (60 months) (30 min/session). related and memory-related 

Hybrid approach initiations was achieved

Camarata, 1993 1 n = 2 Two sessions a week for 2–4 months Children achieved criterion for 
(1M, 46 months (45 min/session). production for target sounds.

and 1F, 51 months) Naturalistic approach Gains generalised and were 
maintained 9 months later

Connell, 1986a 2 n = 2 Three sessions a week for 1–2 months Children all reached the criterion 
(mean 36 months) (40 min/session). for success for production of 

Didactic approach semantic roles and generalised 
use to spontaneous 
conversation

Connell, 1986b 2 n = 4 (2M, 2F, Three to four sessions a week for Children all reached the criterion 
mean 45 months) 2–6 months (30 min/session). for success for the subject 

Didactic approach properties taught and generalised 
use to spontaneous conversation

Ellis Weismer 2 n = 3 (2M, 1F, Two sessions a week for 3 months One of the children made most 
et al, 1993 mean 27 months) (60 min/session). gains in response to modelling,

Naturalistic vs. hybrid approach one to modelling plus evoked 
production and neither approach 
was effective in the case of 
the third

Gierut, 1990 1 n = 3M Three sessions a week Treatment of maximal 
(mean 54 months) (60 min/session). oppositions was most effective

Didactic approach

Hegde and Gierut, 2 n = 1M Four sessions a week for 3 months Children achieved the criterion 
1979 (57 months) (30 min/session). for success for all four behaviours

Didactic approach

Hegde et al, 1979 2 n = 1M Four to five sessions a week for Child achieved the accuracy 
(Study 2) (48 months) 3 months (45 min/session). criterion for success for 

Didactic approach all features 

Hemmeter and 2, 3 n = 1F Two sessions a week for 5 months Parent learned to use enhanced 
Kaiser, 1994 (25 months) (45 min/session). milieu techniques and child made 

Hybrid approach gains which generalised to 
the home

McGregor, 1994 2 n = 2 Two sessions a week for 3 months. Phonologically-based treatment 
(1M, 56 months, Didactic approach improved word finding 
1F, 60 months)

* 1 = phonology/articulation, 2 = expressive language (syntax, semantics and/or vocabulary), 3 = receptive language (comprehension 
and/or vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction
† M = male, F = female
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TABLE 44  Summary of treatment outcomes for single-subject designs: lower quality studies (study validity scores < 10)

Study Area of Child Programme characteristics Treatment outcomes
inter- characteristics† (frequency and duration/

vention* intervention approach)

Culatta and Horn, 2 n = 3 Two sessions a week for 2–3 months Training generalised to 
1987 (1M, 2F, mean (45 min/session). spontaneous productions and 

67 months) Hybrid approach highlights the effectiveness of 
using meaningful communicative 
contexts

Dollaghan and 3 n = 2 Three sessions a week for 1 month Treatment led to both children 
Kaston, 1986 (70 and (20 min/session). querying problem messages and 

75 months) Comprehension monitoring generalised to different and more 
approach complex messages

Ellis Weismer and 2 n = 4 One to two sessions a week for Modelling plus evoked production 
Murray-Branch, 1989 (3M, 1F, mean 2 months (20–25 min/session). tended to be associated with less 

70 months) Naturalistic vs. hybrid approach variable learning curves

Gierut, 1992 1 n = 4 Three sessions a week 1–1.5 months Teaching minimal pairs with two 
(Study 1) (3M, 1F, mean (60 min/session). new phonemes unknown to the 

46 months) Didactic approach child is as effective or more 
effective than teaching one 
new phoneme

Hargrove et al, 1989 1 n = 1M Two sessions a day for 9 days. Training in prosody skills 
(80 months) Didactic approach improved performance but the 

length of the treatment phase 
might have been extended

Kaiser et al, 1995a 2 n = 2 Two sessions a week for 1–1.5 months Parents learned to use milieu 
(1M, 37 months, (30–60 min/session). teaching approaches and the 
1F, 43 months) Hybrid approach children increased their use of 

targets. Only one of the children 
showed generalised use of targets 
to the home setting

Kaiser et al, 1995b 2 n = 2 Eight sessions (60–90 min/session). Both parents learned to use 
(42 and Hybrid approach milieu teaching techniques.

46 months) Variation in the relative 
effectiveness of individual parent 
training and individual parent 
training noted

Olswang et al, 1983 2 n = 3 Three sessions a week for 2 months Picture identification was 
(2M, 1F, range (30 min/session). the most effective treatment 

23–40 months) Didactic approach for lexical learning for two of 
the children

Powell and Elbert, 2 n = 5 30-minute sessions over a 9-month Both treatments (stop plus 
1984 (4M, 1F, range period, with treatment lasting liquid and fricative plus liquid) 

52–67 months, for 2–4 months. generalised to treated and 
mean Didactic approach untreated cluster categories

60 months) 

* 1 = phonology/articulation, 2 = expressive language (syntax and/or vocabulary), 3 = receptive language (comprehension and/or 
vocabulary and/or auditory association), 4 = auditory discrimination/listening skills/phoneme awareness, 5 = pragmatics, and 
6 = parent–child interaction
† M = male, F = female
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TABLE 45  Summary of effect sizes for articulation/phonology outcome measures

Study Effect size and 95% CI for Effect size and 95% CI for 
direct treatment     indirect treatment

Norm- Criterion- Norm- Criterion-
referenced referenced referenced referenced

RCTs

Almost and Rosen- +1.37** +1.56**

baum, 1997 (n = 26) (+0.52/+2.23) (+0.68/+2.44)

Lancaster, 1991 +1.04 –0.01
(n = 10) (–0.38/+2.36) (–1.25/+1.23)

Methany and Ti +0.75
Panagos, 1978 (n = 16) (–0.26/+1.76)

Tj +0.45
(–0.54/+1.44)

Shelton et al, 1978 Ti +0.27 Ti +0.08
(n = 30) (Study 1) (–0.4/+1.00) (–0.63/+0.80)

Tj –0.18 Tj –0.17
(–0.90/+0.54) (–0.89/+0.54)

Quasi-experimental

Fey et al, 1994 (n = 18) +0.20 –0.06
(–0.73/+1.13) (–1.04/+0.92)

Shelton et al, 1978 Ti –0.08 Ti –0.31
(Study 2) (–1.39/+1.24) (–1.63/+1.02)

Tj –0.95 Tj –0.73
(–2.34/+0.44) (–2.01/+0.55)

** Significant at p < 0.01
Ti and Tj denote that two different treatments were used in the study

TABLE 46  Summary of weighted ANOVA for articulation/phonology outcome measures (norm-referenced tests) across service delivery

Between-group variable k d 95% CI r p Qw p

Direct 2 +1.11 +0.46/+1.77 +0.49 0.001 0.85 0.36

Indirect 2 +0.20 –0.44/+0.83 +0.10 0.55 0.21 0.64

Overall 4 +0.64 +0.18/+1.09 +0.30

Qb(1) = 3.92, p < 0.05

k is number of studies in each group
d is the effect size
CI indicate the 95% confidence interval for each effect size
r is a correlation coefficient and p is its significance and the significance also of the effect size
Qw is the test of within-group variation
Qb is the test of between-group variation: the figure in brackets represents the degrees of freedom for the comparison



Health Technology Assessment 1998; Vol. 2: No. 9

177

TABLE 47  Summary of weighted ANOVA for articulation/phonology outcome measures (criterion-referenced tests) across service delivery

Between-group variable k d 95% CI r p Qw p

Direct 3 +0.94 +0.37/+1.52 +0.43 0.001 4.36 0.11

Indirect 4 –0.02 –0.51/+0.47 –0.01 0.93 0.26 0.97

Overall 7 +0.38 +0.01/+0.759 +0.19

Qb(1) = 6.29, p < 0.02

k is number of studies in each group
d is the effect size
CI indicate the 95% confidence interval for each effect size
r is a correlation coefficient and p is its significance and the significance also of the effect size
Qw is the test of within-group variation
Qb is the test of between-group variation: the figure in brackets represents the degrees of freedom for the comparison

TABLE 48  Summary of effect sizes for expressive language outcome measures

Study Effect size and 95% CI for direct treatment     Effect size and 95% CI for indirect treatment

Norm-referenced Criterion-referenced Norm-referenced Criterion-referenced

RCTs

Fey et al, 1993 (n = 20) +0.83 +0.89
(–0.09/+1.74) (–0.06/+1.83)

Gibbard, 1994 +2.33** +1.76***

(Study 1) (n = 36) (+1.49/+3.18) (+0.99/+2.53)

Girolametto et al, 1996 +0.84* +1.00*

(n = 25) (+0.02/+1.66) (+0.17/+1.83)

Girolametto et al, 1995 +0.23 +0.87
(n = 16) (–0.75/+1.22) (–0.16/+1.89)

Methany and Panagos, +1.00
1978 (n = 16) (–0.04/+2.03)

Schwartz et al, 1985 +0.71
(n = 10) (–0.87/+2.29)

Quasi-experimental

Fey et al, 1994 +0.77 +0.43
(n = 18) (–0.19/+1.74) (–0.56/+1.43)

Gibbard, 1994 +0.72 +0.83 +1.33* +1.42*

(Study 2) (n = 16) (–0.29/+1.74) (–0.18/+1.854) (+0.29/+2.38) (+0.351/+2.48)

McDade and McCartan, +0.47
1996 (n = 18) (–0.46/+1.41)

Stevenson et al, 1982 +0.12
(n = 22) (–0.72/+0.96)

Ward, 1994 (Group 1) +1.53**

(n = 77) (+1.02/+2.03)

Ward, 1994 (Group 2) +1.03
(n = 10) (–0.40/+2.45)

Whitehurst et al, 1991 +0.66*

(n = 62) (+0.136/+1.18)

Wilcox and Leonard, +2.37***

1978 (n = 24) (+1.33/+3.42)

Zwitman et al, 1979 +0.55
(n = 22) (–0.30/+1.41)

* Significant at p < 0.05; ** Significant at p < 0.01; *** Significant at p < 0.001
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TABLE 49  Summary of weighted ANOVA for expressive language outcome measures (norm-referenced tests) across 
study design

Between-group variable k d 95% CI r p Qw p

RCT 6 +1.07 +0.70/+1.45 +0.47 0.05 12.04 0.06

Quasi-experimental 8 +0.91 +0.64/+1.18 +0.41 0.001 11.72 0.16

Overall 14 +0.97 +0.75/+1.19 +0.44 0.001 24.23 0.0001

Qb(1) = 0.47, p = 0.49, ns

k is number of studies in each group
d is the effect size
CI indicate the 95% confidence interval for each effect size
r is a correlation coefficient and p is its significance and the significance also of the effect size
Qw is the test of within-group variation
Qb is the test of between-group variation: the figure in brackets represents the degrees of freedom for the comparison
ns = not significant

TABLE 50  Summary of weighted ANOVA for expressive language outcome measures (norm-referenced tests) across service delivery

Between-group variable k d 95% CI r p Qw p

Direct 5 +0.65 +0.23/+1.10 +0.31 0.05 2.22 0.82

Indirect 9 +1.08 +0.83/+1.34 +0.48 0.001 19.09 0.02

Overall 14 +0.97 +0.75/+1.19 +0.44 0.0001 24.23 0.0001

Qb(1) = 2.92, p = 0.09, ns

k is number of studies in each group
d is the effect size
CI indicate the 95% confidence interval for each effect size
r is a correlation coefficient and p is its significance and the significance also of the effect size
Qw is the test of within-group variation
Qb is the test of between-group variation: the figure in brackets represents the degrees of freedom for the comparison
ns = not significant
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TABLE 51  Summary of effect sizes for receptive language outcome measures

Study Effect size and 95% CI for direct treatment     Effect size and 95% CI for indirect treatment

Norm-referenced Criterion-referenced Norm-referenced Criterion-referenced

RCTs

Shelton et al, 1978 Ti +0.16
(n = 30) (–0.56/+0.88)

Tj +0.30
(–0.42/+1.02) 

Gibbard, 1994 +1.49***

(Study 1) (n = 36) (+0.75/+2.23)

Quasi-experimental

Stevenson et al, 1982 +0.12
(n = 21) (–0.74/+0.98)

Ward, 1994 (Group 1) +2.19***

(n = 84) (+1.65/+2.74)

Ward, 1994 (Group 2) +1.92**

(n = 13) (+0.53/+3.31)

Gibbard, 1994 (Study 2) –0.16 +0.68
(n = 16) (–0.88/+0.56) (–0.30/+1.66)

* Significant at p < 0.05; ** Significant at p < 0.01; *** Significant at p < 0.001

TABLE 52  Summary of weighted ANOVA for receptive language outcome measures (norm-referenced tests) across service delivery

Between-group variable k d 95% CI r p Qw p

Direct 2 –0.02 –0.66/+0.63 –0.009 0.05 0.23 0.89

Indirect 5 +1.43 +1.09/+1.77 +0.58 0.001 20.00 0.001

Overall 7 +1.12 +0.82/+1.42 +0.49 0.0001 24.23 0.0001

Qb(1) = 15.20, p = 0.0001

k is number of studies in each group
d is the effect size
CI indicate the 95% confidence interval for each effect size
r is a correlation coefficient and p is its significance and the significance also of the effect size
Qw is the test of within-group variation
Qb is the test of between-group variation: the figure in brackets represents the degrees of freedom for the comparison
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